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REPORT. 



7b the Senate and Eotise of BepreseniaHves : 

The Board of Agriculture met at the Capitol in Augusta, Janu- 
ary 16, 1861. Permanent organization was effected by the unani- 
mous election of the following officers : 

SAMtJEL F. Perley, President. 
Samuel Wasson, Vice President. 
S. L. OooDALE, Secretary. 

Messrs. Wasson, Chamberlain and Goodale were appointed a 
Business Committee to present subjects for the consideration of 
the Board. 

Mr. Chamberlain presented a report on a subject assigned him 
at the previous session, as follows : 

What specific changes in the management of our agricultural 
societies would increase their usefulness 1 

REPORT. 

This question is one that presents itself to the managers of all 
these associations, from that of a town, to that of the National 
Society, and recurs with each successive year's operations. 

Change, merely for the sake of change or novelty, is not without* 
its effects. This is well understood by all who aim to move the 
masses either for good or for evil. There is now a waning interest 
in agricultural exhibitions. The changes that have been rung, 
"to draw the crowd," have ceased to be potent. The people tire, 
and tell us by their absence, that "the thing does not pay.'' 

The last exhibition of the United States Agricultural Society, 
from the small number of yisitors, is reported as a failure. Tbe 
reason assigned is, that local exhibitions — County and State- — 
detracted from it. There was not a concentration of local interest. 

Our own State Exhibition, though a reasonable snoeess as a- 
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abowj^afficiently full to intorcBt and instrnct any inquiring vlflitor, 
lack^iti'patronage. It failed to pay its current expenses. 

[HiQ'reportB that have reached as, are almoBt unanimous in rep- 

Veofnting a great abatement in interest in sustaining county and 

.'•state exhibitions. This could not arise from a lack of the usual 

._*•.; jeouniary ability of the people to indulge in a holiday that could 

'■C''be tamed to bo good an account as that of visiting a Tvell ordered, 

','." industrial exhibition. 

This is a period in our affairs, when we may veil nigh despair 
of seeing future good through organized effort, if our organization, 
as it now is, is as periect as it can be made — founded upon the 
right ba«8, and fully np to the condition and wants of society. 

It becomes us ta consider fiilly and now, the vital question be- 
fore us. 

In committing this subject to one mind for treatment, the Board 
conld not hope to see remedies promptly applied to what may be a 
complication of diseases, and when the patient had hitherto been 
treated on the Chinese custom — a multitude of doctors having been 
retained to keep the patient in health. 

A diagnosis of the case will be attempted. 

The bounty of the State is extended to agricultural societies, as 
payment for labor done and performed as per contract. Cash paid 
for statements, which, in advance, are preBumed to be rich in de- 
sirable knowledge, adapted to general application — the result of 
careful experiment, wise forethought, or a systematic application 
of known truths, principles of natural laws, to produce desirable 
results. 

Under this system we have now operated for a series of years. 
It is a success ? Do the people of the State receive an equivalent 
for the money thus "disbursed through their treasury? Enough 
has been written in the published agricultural reports, on this 
point, without enlarging upon it here. Has the nice, discriminat- 
ing, moral.8enee of the people, taken alarm at the modern practice 
of showing the speed and bottom of the noble horse, or the encour- 
agement given to the graceful and healthful exercise of ladies 
riding on horseback? The decrease in interest towards our ex- 
hibitions, has operated to increase the difficulty that the managers 
have ever encountered — that of securing the services of competent 
awarding committees. In this regard I will speak particularly of 
the State Society, for with that, I have of late been most familiar. 
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The trustees have, through the aid of members of the Board of 
Agriculture, the officers of the county societies and other reliable 
individuals, aimed to secure the best men in every portion of the 
State. A portion of those invited — perhaps less than one half — 
accept their assigned positions ; and of these, many delay their 
attendance till the fair has so far progressed that their services 
have been superseded and the duty performed by others. The 
necessity of selecting men during the progress of a fair, puts men 
in position where they serve with reluctance, or it gives men place 
who are utterly incompetent, or it affords a knave an opportunity 
by concealing or denying the fact that he is an exhibitor, to do 
great injustice^ bringing dishonor on the society, and lessening the 
value of the awards themselves, as indications of the real opinion 
of the society respecting the article exhibited. 

I had the pleasure of making short visits to two county exhibi- 
tions in October last, and one of these occurred near the closing 
hour of the show. The regulations at both carefiilly excluded all 
indications of ownership from every article on exhibition. On one 
of these visits, in taking notes of what I saw, I wished to notice 
some individual exhibitions ; but to obtain any knowledge of own- 
ership cost me much time. Is this course the better one ? You 
select for your judges, men and women, for their intelligence and 
integrity ; you instruct them to exclude all persons who shall 
attempt to interfere in their adjudications. You then virtually 
say, we distrust you, and cannot expect honest decisions except 
where ownership is unknown, and consequently favoritism ex- 
cluded. I acknowledge to having put a higher estimate on " poor 
human nature," in its better phases, than is indicated by this rule. 
Without looking deeper for what may be defects in present prac- 
tice, I think we can find, outside of the working machinery of the 
societies, sufficient cause to account for all the apparent decline in 
our exhibitions. Agricultural exhibitions have amazingly multi- 
plied of late. , 

The area of Maine is not so vast, nor intercommunication so 
formidable as to preclude any from joining in, and being benefited 
by a State Show. Yet some of our- stock-growers seem not to be 
satisfied with a fair share in a common cause, but must have two 
state shows. 

No county in the State has a surplus of element after providing 
for one show and making it what it should be. Yet we see an at- 
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tempt to maintain three or four in a county. Town showft— good 
inetitutioDB in themselves — become niinous to the cause at large, 
when the fanner or mechanic pennits this neighborhood affair, to 
pass for the annual holiday for himself and his famOy — saving a 
little in current expenaes, and missing all the knowledge to be 
gleaned from on extensive collection, embracing varied pursuits 
and a multiplicity of products of industry, and presenting the latest 
improvements in all. 

We will venture to suggest for consideration, that industrial 
shows, originated and conducted for the benefit of a town, or 
neighborhood of narrow area, should be considered auxiliary to, 
and directly promoting the interest of a more comprehensive or- 
ganization. That if held but once in the season, it should be prior 
to that of the county or state show ; that they should be con- 
ducted as market &irs, and as occasions for ascertaining the 
existence of articles, such as should be sent forward to the larger 
exhibitions, and to make the arrangements for sending them. That 
where more than one society exists in a county, they be consoli- 
dated and located permanently. That the bounty of the State be 
aet apart by each county society, and offered in prospective pre- 
miums on general farm improvements, on the plan of the noble 
example set us by the county of Cumberland ; and for the encour- 
agement of exact experiments in the manufacture and application 
of manure, and the rearing and fattening of domestic animals. 
That the state society locale its shows for a series of years either 
permanently at one point, or alternating at two or three. That 
the usual number of awarding committees be reduced, and that the 
several chairman of committees be chosen at the annual meeting of 
the society, and that they be paid a reasonable compensation for 
their services. 

We will present, briefly, some of the advantages to be derived 
from a permanent location. 

Hitherto the society has incurred heavy annual expenses in put- 
ting up and pulling down fixtures ; and the arrangements have, in 
each instance, been incomplete, in that snch part of the exhibition 
as required protection from the weather, has been located in such 
places as could be obtained in the vicinity of the show ground — in 
each case within the distance of a few miles — subjecting the officers 
of the society to much travel and loss of time to superintend its 
operations ; requiring a large number of attendants and police ; 
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caasing visitors much annoyance and expense in keeping their 
accounts for admission tickets on the system of " double entry ; " 
and operating to thoroughly disgust a large portion of the visitors 
and contributors, and effectually preparing them to be content with 
a home-made, neighborhood show, next year. 

The expense incurred in erecting and removing fixtures, is a loss 
to the State as real as that amount destroyed by fire. Adopt a 
course to save this large annual loss, and in a few years it would 
be sufficient to pay for the erection and maintenance of the proper 
structures for the accommodation of all the desired display of the 
varied products of the State. 

Make the accommodations ample and easy of access, commodi- 
ous fixtures, and our shows would at once assume a character that 
can never be attained under the itinerant system with the best of 
management, and with all the pecuniary aid that any locality can 
be expected to extend to it. Let it be well housed and provided, 
and it may be understood that a "line storm" cannot " wilt" it ; 
but on the return of sunshine, the people may find it in perfect 
health and in working order. With a permanent location, attractions 
could be created which would make the state fairs self-sustaining, 
independent of the state treasury, and give a fund with which to 
extend premiums on a scale more liberal and diversified than here- 
tofore. 

The operations of useful and complicated machinery, will ever 
attract a crowd of the curious and the interested ; and it must be 
so while American genius and character maintains a semblance of 
its present type. The encouragement extended to that intelligent 
class of citizens, who devise and manufacture machines and imple- 
ments — those potent aids to human toil in the varied pursuits of 
life, has not been commensurate with the importance of their pro- 
ductions. Our implements are next in importance to the power 
that guides them. 

With a permanent location, a moderate outlay would provide the 
motive power for operating machinery, and furnish the facilities for 
entering upon and conducting understandingly, a trial of all field 
implements, thus enabling judges to make their reports and awards 
so as to confer very great benefits on the farmer and mechanic, 
whose interests are so closely connected and so mutually dependent. 

A considerable item of expense in a protracted cattle exhibition, 
is in the article of forage. An area sufficiently spacious to accom- 
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modate the show, ought to produce all the ha; and com fodder 
required, reducing a very large Bum to the simple expense of Becni^ 
iug the crop at home ; and this arrangement would afford opportn- 
uity to test implements for culture and barvesdng. 

The experience of the moat efficient agricultural societies in the 
United States, points unanimously to the advantages of a permanent 
location. ' 

The society operating on the most gigantic scale, is located at 
St. Louis. Indiana is doing a great work with hers, located at the 
capital. Michigan would have located at Detrnit before this, but 
for the hope of future accommodations on their state farm, at the 
new capital. New York and Ohio, from their extent, and their 
great number of cities and large towns, affording accommodations 
for a multitude, are better situated than most other States for the 
useful continuance of the migratory system ; yet they have long 
since seen and acknowledged the many advantages to be derived 
from a permanent location ; and in Ohio, an efi'ort to locate was once 
nearly successful. Connecticut is moving in the same direction. 

The counties of Cumberland, Kennebec and Peuobscot, by locating 
their Fairs', severally, at or near Portland, Augusta and Bangor, 
would be in position to act efficiently of themselves; and by joining 
action with the state society, might, in a few years, be in posses-  
sion of all the desired accommodations for the largest cshibitions at 
these several important points." 

The report was accepted, and gave rise to an animated discus- 
sion, protracted, at intervals, throughout several days. Tiie subject 
was one of great importance, and required thoughtful and careful 
deliberation. It was suggested tliat the ' waning interest ' in 
agricultural exhibitions the past year, might be owing in large 
measure, to the fact that there were so many other gatherings of 
people, especially for political purposes, that they began to be tire- 
some, rather than from any lack of interest in agriculture. 

Mr. Cargill said that many valuable suggestions were developed 
in the report. There were without doubt nnmerous faults in our 
system of agricultural societies, and a prominent one is their 
multiplicity. We should merge them together. Instead of sev- 
eral weak ones, we should endeavor to have one strong society in 
each county. 

Mr, Jewett of Oxford, suggested as means of remedying some 
of the evils attendant upon society exhibitions, a reduction of the 
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number of awarding committees, and greater care on tbe part of 
trustees to obtain competent men, and paying a reasonable amount 
for their services to secure their attendance. 

Considerable difference of opinion was expressed regarding the 
policy of having the names of exhibitors attached to their articles. 

Mr. Cargill said it had been the custom in the society with 
which he was connected to suppress the names of exhibitors. But 
with all the care they could take, the names would leak out. Some- 
times certain members of committees are so strenuous in their 
adhesion to pre-coijceived opinions that their associates have good 
reason to believe they may be cognizant of the ownership of the 
articles under examination. He would take away the distrust un- 
der which the committees are now placed by making the names of 
exhibitors known to all. He was at any rate willing to try the 
experiment. 

Mr. Bean was not disposed to distrust committees, but all men 
are selfish. Having seen the working of the present system, he 
was of opinion that leaving the names open to the inspection of- 
the committee, would not accomplish any good, but rather harm. 
There is already much complaint that such a man takes the pre- 
mium, not the article exhibited. If the names could be entirely 
withholden from the committees, there could be no ground for 
complaint. Everything would be done fairly, without favoritism. 

Mr. Hammond said that it added much to the interest of the 
show to see the names of the exhibitors. This was the only practical 
effect of the resolution. All know how common it is for commit- 
tees to receive hints as to the ownership of the articles. He 
thought the names could not be suppressed and the best way was 
to have the thing entirely open. He thought it a good idea to 
suggest this to the societies so that the matter might be brought 
before them, and they would have an opportunity to settle the 
matter for themselves. Any action the Board might take would 
be advisory and not compulsory upon the societies. 

The result of the discussion was the adoption of the following 
resolutions : 

Besolved, That the interest of any exhibition of industrial pro- 
ducts, is greatly enhanced by knowing the name and residence of 
the producer, and we recommend that agricultural societies adopt 
the practice of having the name and residence of the owner or ex- 
hibitor attached to the animal or article, together with the award 
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of the adjudging committee, if aaj. We also recommend the 
adoption and enforcement of a stringent mle directing committees 
to exclude wholly from any award, every competitor who may in 
any manner, at any time or to any extent attempt to infloence 
their decisions. 

Reeolved, That this Board recognize the advantages of large and 
efficient societies over smaller and weaker ones, and that where 
inefficient societies at preeent exist, e&brta should be made to- 
wards consolidation, and where practicable, reduce them to one in 
a county. 

Resolved, That the usual number of awarding committees should 
be reduced, when practicable, and that the aeveral chairmen of 
committees be paid a reasonable compensation for their services. 

The suggestion of tho report that " the bounty of the State (or 
part of it, ) be set apart and ofiered in prospective premiums for 
general farm improvements," was discussed at some length, bat 
resulted in no deGnite action. 

In the course of it, Mr, Perley said that as the example of Cum- 
berland was mentioned in the report, it might be proper for him to 
speak of the workings of the plan in that county. For the last series 
of premiums offered, there were sixteen or seventeen farms entered. 
They were offered only two years before the premium was to be 
awarded, but the information was some time in spreading, SO that 
some of those entering, had but a year and a half to work. The 
competition was close. All worked with commendable energy, 
though with not the same degree of prudence and skill. The pre- 
minms were awarded, the first, of $100, divided between two 
wealthy men, the second to one who had indeed a large farm, bnt 
it was the result of his own labor. 

The effect of offering the premium was a great improvement all 
over the county. Those who commenced by ridiculing the attempts 
of their neighbors, had ended by following their example, in improv- 
ing. He was sure that no premium offered, had been of so much 
advantage to the society and the county as this. Tbey had now 
prolonged the time for competition to three years, and anticipated 
a still greater improvement in that time than had yet been made. 

The business committee reported the fallowing subjects for inves- 
tigation, and they were committed as follows : 

1, What legislation is needed for the encouragement of sheep 
husbandry? Messrs. Wasson, Cargill, Fish. 
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2. To what extent can snbstitntes for hay, as winter forage, be 
profitably employed ? Messrs. Chamberlain, Fish, Perley. 

8. Is it desirable that well-bred animals should be introduced into 
our State ; if so, what kinds, and to what extent ? Messrs. Jewett, 
Norton, Chandler. 

4. What means should be recommended to advance the cause of 
Agricultural Education ? Messrs. Hammond, Chandler, Weston. 

5. Is any legislative action needful in view of liability to &tal 
contagious disease in cattle ? Messrs. Ooodale, Porter, Wasson. 

6. The importance of farm accounts. Messrs. Cargill, Currier, 
Porter. 

7. By what means can the natural advantages of Maine be best 
made known and capital and population attracted hither ? Messrs. 
Weston, Martin, Bean. 

8. Does the pursuit of agriculture in Maine compare favorably 
with other avocations in which our citizens engage? Messrs. 
Bogers, Currier, Bean. 

Subsequently Mr. Cargill, from the committee on first topic, 
made the following Report : 

Is legislative action needful to the encouragement of sheep hus- 
bandry ? 

Of the many inquiries suggested by the topic under considerar 
lion — calling for facts and fig^ures — ^your committee only respond 
to that one insuperable (fi»HSouragement to the keeping of sheep — 
the destruction of them by dogs. 

From the lands of our state, of that grade not arable, consider- 
able in extent in the aggregate, well adapted to sheep ranges, if so 
appropriated, an immense revenue would accrue, operating as an 
active agency in fostering and encouraging the industrial interests 
of the state. It is a truth, discouraging as it may be, that the 
number of sheep in Maine has been declining during the past de* 
cade, at a loss or reduction of It per cent., on an aggregate of tt,- 
000 sheep within ten years, an outright loss of $154,000. Surely, 
none can »nv tbf»t the 20,000 do«^ of Mft^'^o ?\re idle dogs, or their 
owners miserly masters, while tKey contribute an annual sum of 
$16,400 to develop the dog^logical capabilities of the State. 

England, with an area of only 15,000 square miles more than 
Maine, has 55,000,000 sheep— ^qual to 110 sheep per square mile — 
producing 250,000,000 lbs. of wool annually. Maine, with seven* 
tenths the area of England, has only 8t4,195 sheep, producing 
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1,112,525 lbs. of wool, or 2,081,115 lbs. Usb thui are required for 
home coDBainptioD. 

Our State in comparative rank, in area, with Ycrmont, would 
have 500,000 efaeep more than her present nnmber. or as compared 
with reference to population, 1,600,000 sheep. The present nuoi' 
ber of sheep in Vermont, equally distributed among her fiumera, 
would g^ve eighteen sheep to each ; a like distribution in Maine, 
would give to each of her formers less tium five eheep. 

In comparative rank with England, Mune would have 3,740,000 
sheep, producing 8,020,000 Ibe. of wool more than are requisite for 
borne demand ; or as compared with Ireland would give 3,808,000 
aheep, producing 11,000,000 lbs. of wool, which would supply the 
wants of home, and leave an excess or surplus of 8,224,000 lbs. for 
exportation, worth in the market the sum of $3,289,000. 

To fill the sheep ranges of Maine to tbeir full capacity, would re- 
quire about 1,000,000 sheep, producing a net income of $1,280,000 
annually, a convenient uinnity on which to retire to private life. 

Prospective considerations may, or may not l>e pertinent to the 
subject under investigation, and we address ourselves to the in- 
quiry, " Is legislative action neoflssary to encourage sheep hus- 
bandry?" 

In 1850, as shown by the census returns, there were in Mwne, 
451,000 sheep; by the same authority, there were in 1860, but 
314,000 sheep — a decrease of 11,000, or 1,100 eheep per year, an 
annual loss of $15,400. 

For such an effect, the cause can easily be determined. Basing 
estimates upon the most reliable data at command, deduces the 
surprising truth that there are some 20,000 dogs in our State, to 
scatter fieas by day, and steal the sheep by night, 

The official returns of Ohio, show that the damage to sheep by 
dogs, for 1858, was $148,148. Upon this calculation, official, sad 
doubtless reliable, is based the estimated damage to sheep by dogs 
in our State, a fact of which few peraona are aware, that 6,680 
sheep are annually sacrificed to appease the appetites of these 
canine robbers — 55,300 sheep in ten years, having a cash value of 
$110,600 — a loss, enormous as it is, chargeable to the dogs alone, 
that horde of worthless curs which feast and iatten on mutton- 
chops. Is not legislative action needful, and the encouraging and 
protecting arm of the law requirad t A self-evident truth, pur- 
chased and proved at costly rates. 
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What legislation ie needful to eaconnge sheep husbandry, the 
exigencies and interests of the fanner are not alow to define — tiiat 
a tax on dogs would afibrd the protection asked or encoaragement 
desired. Such a tax would woi^ no mischief or oppression. Ohio 
and MassachuBetts have already interposed, both by legislative 
enactment and its rigid enforcement, in behalf of tbe rights of the 
husbandmen in their respective States, 

And in Maine, public opinion loudly calls for a law, which ahall 
effectively encourage and defend. 

Id the opinion of your committee present indications abundantly 
warrant the belief that there is no longer a question as to the pro- 
priety of enacting a law taxing dogs as the most effectual w^y 
of accomplishing and affording the encoaragement and protection 
desired. 

Therefore we ask to submit the following resolve : 

Seaoloed, That the injury to the sheep of the State, by dogs, is 
enormous, and tends strongly to diBcourage the raising of sheep, 
and that in the opinion of the Board, such legislation ought to be 
had as may be consistent with the provisions of the Constitution of 
the State, and will afford greater protection to this class of prop- 
erty. 

Sahuel Wabson, D. Gabqill, Eujs Fish, Com. 

Mr. WasBon remained in connection with the report that it does 
not set forth all the statistical fact« in the caae. The committee 
have charged to the dogs only the destruction of 5,530 sheep annu- 
ally ; another item of expenditure — the cost of keeping — demands 
more than a passiDg notice.  What is the cost of keeping a dog t 
Is it one dollar a week, or fifty, forty, thirty or twenty-five cents f 
At twenty-five cents it will amount to $5000 per week, or 1260,000 
per year. To tiiis add the value of sheep destroyed, ($16,400) — 
equal to $215,400 for the yearly coat of supporting the 20,000 dogs 
in the State. A sum equal to the present year's State tax ; tha 
expense of the State Prison, the Reform School, and some $19,000 
towards making np the appropriation for the Insane Hospital. 
Official returns indicate an annual loss of T,T0O she^, of this num- 
ber 5,530 sheep are charged to the dogs, leaving a further loss of 
2,170 sheep to be attributed to disease and other causes. The 
statements in the report present a startling and almost incredible 
appearance, but as they were prepared with studious care we have 
but little, if tmj doubt of their reliaUIity. The questioa now is. 
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will legialatora eviace their desire to protect, as &r oa may be, this 
branch of our industry f 

The report was accepted, and the resolution was passed. 

Mr. Chamberlain for the committee on second topic, viz :— To 
what extent can substitutes for hay as winter forage be profitably 
employed f submitted the following remarks : 

" Your committee, with the litUe thought they have been able to 
give this question here, see embraced in it, so much that lies at 
the foundation of Bucceasful agriculture, that we deem it our doty 
to respond to the Board at this time, only so &r as to express our 
views as to what should be considered in its connection, in a de- 
tailed report. 

Were we to examine it as applying to a particular locality, our 
inquiry would include the production of root crops, — forage pro- 
duced on cultivated lands, involving the application of labor and 
manure, the chemical condition of food, as containing the beet pro- 
portion of ligneous fibre and digestible nutritious matter, — the 
preparation of food by cutting, grinding, mixing or cooking, — the 
value and importance of a due amount of vegetable oils, and how 
these shall be obtiuned whether from oil yielding crops grown at 
home, or depending on purchase from abroad, — climatic influence, 
as efiecting the hay crop unfavorably when compared with roots 
and cultivated forage. 

But when our examination shall take into account, the wants 
of the entire State, additional labor is imposed, — as the value of 
manual labor compared to land, — want of manure, &c. 

Prom the extended experiments already made in different coun- 
tries, many valuable facts have been deduced in relation to feeding, 
but the conditions Boirounding your committee, here, are not so 
&vorable to an exploration for the reports of such, as they desire. 

Some experiments are now in progress at home, out of which a 
little light may come. 

With these brief remarks, touching the importance of this topic, 
as at present viewed by your comfnittec, we rcspccffiilly ask to 
retain it for report at a subsequent day." 

Mr. Martin, in accordance with the request of the committee, 
moved to recommit, with instmctions to report to the Secretary of 
the Board, that the information might be embodied in his next An- 
nual Report ; which motion prevailed. 

Mr. Jewett, for committee on third topic, read a report which 
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was discussed and recommitted with leave to report snbBequent to 
this sessioD. 

Mr. Hammond, from the committee on topic No. i, upon agri- 
cultural education, made the following Report : 

What means shall be recommended to advance the cause of agri- 
cultural education f 

The committee having this subject under conBideration, from a 
very brief examination of its merits, are only prepared to say. 

That in their opinion a high state of agricultural improvement in 
any community will not easily be attained by practice alone, and 
that a knowledge of the principles upon which correct practice can 
be based is as indispensable to successful agriculture as in the pro- 
fessions of medicine, surgery or any practice based upon scientific 
principles. 

We believe that it is now generally admitted that agriculture is 
a science of no mean magnitude, either in the multiplicity of its 
operations, the sublimity of its principles, or of its importance to 
the world, and we believe the time has come when young men at 
least, should have the moans of acquiring a knowledge of those 
principles npon which their future practice is to be based, instead 
of wearing out a life of toil and loss, only to discover at last what 
might have been their condition in life from an early and more cor- 
rect knowledge of the occupation they had pursued. 

We are free to admit that the experiments prompted by agricul- 
tural societies, and the annual exhibitions of agricultural industry, 
and the free circulation of agricultural reports, and the extensive 
circulation of able agricultural newspapers have done much to 
enlighten the mind, improve the practice, and to dispel the preju- 
dices' against the study of, and, to some extent, induce reliance on 
those natural laws or fandamental principles which underlie the 
structure and should be made the foundation of our practice, if we 
hope for easy success, or expect to arrive at, or make auy near 
approach to that perfection even, attained in other pursuits resting 
on similar foundations.  

We are happy to say, that, in our opinion, the light already dif- 
fused in this way has waked up in many minds a desire of improve- 
ment ; and, as the mists are gradually dispelled, an increasing 
interest is manifested in the agricultural community for that knowl- 
edge which will enable them to lay the foundation of their earthly 
hopes and prospects of life, in the sunlight of well settled truths, 
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which, as far as possible, shall be accessible to all. We consider 
that an important point is gained, vhen a large majority interested 
admit that a strong necessity for agricultural education exists ; but 
as to the best means of advancing this cause, vhich is the main 
question before the committee, there is doubtless a great diversity 
of opinions, which, in a community like ours, will tend greatly to 
delay, but, at the same time, may consummate a more perfect sys- 
tem. 

To the means already in operation, as before named, a geologi- 
cal, or rather an agricultural surrey of the State ; the encour- 
agement of a more thorough study of chemistry in our schools, 
and an appropriation of money by the State, to be expended in pre- 
miums on well conducted experiments to be published in the annual 
reports of our Secretary, wonld be considered by your committee 
important auxiliaries to the means now in operation to advance 
agriculture education. Yet we cannot conceive that the knowl- 
' edge of any science which is to be the foundation of important 
practice can be obtained and diffused so speedily and with leas 
expense than by the usual long tried and matured means of the 
same system by which all other professions have acquired their 
present positions throughout the civilized world, 

Institutions where science is taught and demonstrated by prac- 
tice, and new truths developed by experiments and diffused as far 
as practicable through our common schools, must be the best means 
by which ^ricultural education can be advanced so as to be of the 
greatest use to the greatest number. And if we are correctly in- 
formed apon this subject, this is the conclusion arrived at in the 
older countries of Europe, after mature reflection, and has proved 
successful ; and we shall not have to wait long to learn the results 
of this system in several States of our Union. 

We are well aware of the expense and difficulties to be over- 
come in the establishment of such a system, at least, in its com- 
mencement. Yet, from a very brief conq^deratioD of the extent of 
good fanning land in our State, with the inducement to agricultu- 
ral pursuits, from the fact that a great variety of occupations is 
afforded by her extensive seaboard, pineries, slate and iron quar- 
ries, and facilities for manufiicturing, which mnst always secure a 
good home market for all surplus produce, the consideration of ex- 
pense sinks materially, when compared with the difference between 
a Tery perfect and a very imperfect system of farmmg. We have 
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been induced here to make a veiy hasty calcalation, which we be 
lieve ta]\e f&r below the real difference. 

We Bet the number of farmers in the State down at 50,000. Now 
wilt an; intelligent farmer in the State sa; that, from past ezperi 
ence, he believes that even with a limited additional knowled^ h 
i^ricultoral science, the chemical combinatioos of plant sustaining 
elements, the proper mixture of the soils required in order to gei 
nt the full extent of their capabilities ; also in the application o 
fertilizing substances to the best advantage, he could not haT« 
saved twenty dollars f And if so, then it follows that vrith a littlt 
more perfect knowledge of the system we are considering, $1,000, 
000 might have been saved in the State to the farmers this year 

This calculation may appear, from the first impression, an exag 
geration, but. we think mature reflection will increase the same. 

We believe that such an institntion would tend to induce immi 
gration from abroad, and retain our own citizens at home. W< 
believe, also, that such an institution can only be put in succcssfu 
operation by an act and an appropriation of means by our Legisla 
ture, when public opinion shall have been favorably impressed witl 
its importance. To this end, if our views are in accordance witl 
the views of this Board, it will be their duty, through their Secre 
tary, and the press, by addresses or any means at their command 
to keep this important subject before the public. 

Such an institution is not, by any means, to relieve agricnltura 
organizations from responsibilities and efforts to develope new 
truths and facts in the great science of agriculture, and to dissem 
inate the same by all the means within their province ; but to co 
operate with, and serve as the great centre whose more perfect 
light we may use and reflect. 

But while we wait for the development of institntions recentlj 
established, and the favorable or otherwise, impression on the pub 
lie mind, we would call the attention of this Board to the sugges 
tiona in this report relative to on agricultnral and geological survey 
of the State, and the introduction into our common schools of agri' 
cultural chemistry, and particularly to some regular system ol 
coodncting experiments that will be successful, and that may be 
accessible to the community, which in our opinion, might materl 
ally advance agricultural education. 

E. L. HAHVoim, for the Committee. 
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la the course of a diacasaion which took place, Mr. Wasson 
offered the foUowiog resolve ; 

Seaolced, Ae the opinion of the Board, tiiat an elementary work 
on agriculture should be introdnced into and used in our common 
schools . 

Mr. Perley said that at first sight the resolve struck him un&> 
Torabl;. There is a great difficulty in the frequent changes of 
books treating upon the same subject. This is introducing a neto 
book and a new subject, providing an education for one particular 
pursuit, and might not meet the wishes of a majority of the people. 
All should receive an elementary education, whatever occupation 
they may choose to pursue. But, beyond this, the farmer requires 
a special edncation to fit him for his employment. This can only 
be obtained in schools devoted exclusively to this object. 

Mr. Bean farored the resolve. A short time ago, algebra could 
not be taught in our common schools. Now it is taught through- 
out the State. He thought a work on agriculture should be intro- 
duced as well, but not allowed to interfere with other stndies. 

The pr^udice against book farming was faat dying out. Foi^ 
merly, it was difficult to persuade farmers to take any book upon 
the subject of farming. Now it is entirely changed. Even boys 
are eager for all the information they can obtain on the subject. 
He hoped some action would be taken to increase the facilities for 
obtaining a knowledge of agriculture. 

Mr. Hammond agreed with Mr. Bean. All have agreed that an 
agricultural education is necessaiy, and this seems the most feasi- 
ble plan. 

Mr. Port«r said that he had always been in favor of giving those 
who are going into forming an education. By means of agricul- 
ture and chemistry taught in the common schools of Scotland, he 
had known some to rise to be first class land-stewards in thftt 
country. They had become interested and pursned the study. 

Mr. Qoodale said there was no possible doubt of the value of 
agricultural education. The doubt attached only to tfae mode by 
which it may best be effected. Of the muiy schemes proposed, 
two stand out more prominently than others. One is the estab- 
lishment of agricultural colleges, where the pupils should have the 
best possible instruction, illustrated by eiperimenta and demon- 
strations, both in the laboratory, in the stall and in the field — sci- 
ence and practice hand in hand. When the course of instruction 
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has been gone through with, the graduates go out and beoome so 
man; points from which light is diffused to others around them, 
both b7 teaching and example, and many more are benefited than 
the comparatively small number who directly enjoy the college 
instruction. 

The other mode is by introdncing the study of elementary works 
on agriculture into the common schools, and in this way, insure a 
smaller amount of direct instruction to a much larger number. Mr. 
O. thought both should be adopted — that agriculture should be 
taught in colleges, high schools, and also in common schools, to 
such as desire it and have obtained a tdlerable familiarity with the 
indispensable reading, writing, grammar, arithmetic, &c., which 
all need, whatever be their future calling. 

If we cannot have all, let us have what we can, and on the whole 
he preferred to begin at the common schools. But there is a diffi- 
culty here. The proper book for the purpose does not yet exist 
(so far as he knew.) The nearest he had seen, was Prof. John- 
ston's Catechism of Agricultnre, and this was written some years 
ago, and needed alterations to keep pace with recently acquired 
knowledge regarding the principles of agriculture ; but let there 
be a demand, and donbttess ere long the right book will be pub- 
lished. Indeed, he had understood that a work of the kind was in 
preparation under the auspices of the MaBsachusetta Board of Ag- 
riculture. 

The resolve was adopted and the report accepted. 

The committee on topic No. five through the secretary, made the 
following Report : 

The committee charged to inquire whether legislative action be 
needful regarding fatal contagious disease in cattle, report 

That, during the year past, the herds of the neighboring State of 
Massachusetts, have suffered from a contagious and incurable dis- 
ease, introduced by means of animals imported from Europe ; that 
the threatened destruction of the agricultural prosperity of that 
State was arrested by prompt and vigorous measures, and at a heavy 
cost. We find that a considerable item of this cost was the expense 
incident to a special session of the Legislature, rendered necessary 
from the fact that no existing enactments were adapted to and ade- 
quate for the pressing emergency. We understand from authority 
deemed reliable, that this disease exists in Europe at the present 
time, to as great on extent as heretofore, and that the liability to 



22 BOASD OF AGEICDLTUBE. 

its introdaction hither, is as great as in an; previous year. Tour 
committee find tbat wherever this disease exists abroad, striDgent 
measures to prevent its spread have uniformly been found neces8ai7 
and have been adopted by various governments. 

In view of these and of other facts, and also of the consideration 
tbat no alarm or excitement exists at the present time, and legis- 
lation ma; be calm, deliberate and inespensive, we recommend that 
a law be enacted, which ma; be suited to the very possible and 
fearful contingency here contemplated. 
We farther recommend that this Board memorialize Congress on 
I the subject, praying for a law calculated to prevent the introduc- 

• tion of the disease in imported animals, by means of inspection, 

quarantine, or other suitable means. 

S, L. GooDALB, _/br ffie Committee. 
I The report was accepted and the committee was directed to draw 

up the memorial to Congress contemplated, and present the subject 
I before the Legislative committee on agriculture. 

Mr. Cargill, from the committee on topic No. six, " The impor- 
tance of Farm Accounts," made the following Report, which was 
accepted : 

Importance of Farm Accounts. In presenting a Report on the 
above topic, we do not expect to meet the views of all, and perliaps 
' but few will agree with ns. Yet we do think the subject one of 

1 much importance to everyone who wishes to excel, or even to have 

I ordinary success in that noble calling — cultivating the soil. 

I All admit the indispensable necessity of those who engage in 

I mercantile pursuits, to keep accurate accounts, if they would suc- 

ceed. The mechanic is expected to keep an account of bis busineBB, 
even if it is on a small scale. The day-laborer would be thought to 
be quite negligent, if at the close of the day, or at least the week, 
he should not make a reckoning of what he had accomplished. Yet 
there aro probably tens of thousands of would-befarmera in this 
State that keep no account whatever. And there are probably as 
many more, who keep their acconnts in such a manner, that it would 
puzzle a live Yankee to find out anything by them, if the maker 
was not present to explain them. 

There are some noble exceptions to the foregoing — we have some 
farmers that are well posted. What we think is important to aright 
start in this matter, we will endeavor to state briefly. Perhaps we 
can get at the subject the best way by taking the case of one who 
has just purchased a farm. 
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At the earliest practicable time, let there be as accurate a plan 
drawn of the whole farm as ma; be — noticing all pecaliaritiea that 
it may contain — hills, springs, rocks, &c., &c. Then let there be 
an inventory made of the cost of the farm, the stock in all its mina- 
tite, tooU of all kinds, seeds of every description,— which is to be 
the stock in trade, and will form one part of the account. Then let 
there be a careful and strict account kept of all labor done on the 
farm, euch as erecting buildings and fences, or repairing the aame, 
putting in drains, clearing lota, reclaiming exhausted lands, Betting 
and rearing orchards, putting in, cultivating, harvesting and mai^ 
keting crops, and in fact, keep a minute account of all the ramifi- 
cations of the farm. * 

Do we hear any one say, what ia the use of all this ? Much every 
way. In the first place, it will give an idea of the possessions you 
have. In the nest place, it will afford you a good opportunity to 
calculate what may reasonably be expected of you. In the next 
place, if you are keeping your accounts as you should, you will see 
your true standing — whether you are making progress or not. And 
if you should find at the close of the year that yon had not made 
that advancement which yon bad hoped to, at the beginning, yoa 
may be able tochangeyourcourse, and prevent your temporal ruin. 
If on the other hand, your success had been equal to your expecta- 
tions, it would give you great courage, lighten every burden, give 
pleasure to many an hour that otherwise would be almost a burden. 

What we have sud about the one who had Just purchased a farm 
may be applied to any one, however long he may have been in his 
present location. 

At the beginning of the year, when most of the farmers have the 
greatest leisure, the plan maybe drawn, an account of stock taken, 
and all made ready, so when the busy days of spring and summer 
come, the work of keeping the daily account will be light. 

We think if onr farmers could be induced to go into this matter 
of &rm accounts, we should see a marked difierence. Where now 
we see a neglected, run down farm, wiUi all its unsightly append- 
ages, we should see the neat farm buildings with all the appear- 
ances of thrift and comfort — indicstiona of a happy, happy home. 
D. Cabgill, John Ccrbier, Hcoh Poetbr, Committee. 

Mr. Perley was in favor of the adoption of the report. The ne- 
cessity for keeping farm accounts is too little understood. A jour- 
nal of work and crops sbonld be kept. If a team is at work, set 
down in the journal at the close of the day the amount and kind of 
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labor performed ; in short, keep an accoont of everything done, ao 
that one can tell, when the accoant has been made up, whether it 
will be profitable to raise a crop of the same article another year. 
He cited an example of the importance of keeping an account. He 
had to pay a year ago about thirty cent« a bnahel for threshing his 
wheat and barley by hiring a machine, and feeding and keeping 
the men and teams. He fbnnd tbat he most economize, and ac- 
cordingly hired two men last lall to thresh in the old way, and 
found that the cost was only six cents a bushel for barley, wheat 
not yet threshed. Accordingly, he should give it as bis opinion 
tbat farmers who have only a small amount of grain to thresh, 
should have it done with flails instead of hiring a machine to do it. 
He believed that the keeping of an account was as necessary as 
any other part of the business of farming. 
. Mr. Porter said that since he commenced farming, he had kept 

j an account of everything. He took bills of everything bought, 

I and kept an accoant of everything sold, even to the most trifling 

I article. He could thus look back to anyyear and find exactly how 

> much he had gained or lost. This, in his opinion, is the only way 

to get along. It was also a great benefit to the farmer by keeping 
him fresh in the habit of writing. If any man found that he could 
not make farming pay, after keeping a strict account, he should 
advise him to leave the business. 

Mr. Rogers liked the report very much. He feared, however, 
ttiat the importance of keeping a system of farm accounts was too 
< little impressed upon the minds of farmers. It would be a great 

saving to them if they would adopt it. 

Mr. Ooodale said that if a farmer would keep only a record of 
each day's transactions, it would soon lead to habits of thought, 
and cause them to make closer calculations. He had asked the 
most successful dairy farmer in the State how much more i^ pound 
of butter cost than a pound of beef, he could not tell exactly but 
said that he could obtain a pound of butter about as cheap as be 
could a pound of beef. How many farmers could answer such a 
question 7 but they ought to be able to. Every one should be able 
to tell what he can make in any particular branch, and follow that 
in which he can best make a living, 
The report was unanimously adopted. 

Dr. Weston, for committee on seventb topic, submitted the fal- 
lowing report : 
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By what meaos can the Datoral advoDtages of Mtune be best 
made kaown, and capital and population attracted hither? 

A mere superficial gUoce at onr broad domain, with its ample 
coasts, BpaciouB bays and harbors ; with lU nnmerons rivers at 
convenient distances, extending their long branches &r into the 
interior, and abounding with many a bnsy water-fall ; with its fer- 
tile meadows, broad fields, swelling hills and ancient foreste, muBt 
convince any one of its facilities for commerce, manniactures, and 
agriculture. 

But notwithstanding our almost incalcnlable resources, if we 
consult the statisticB of our population from 1T90 to 1860, they dis- 
close the fact of a gradual decrease of percentage during evety 
decade. In 1800 the increase of population the preceeding ten 
yearswas 57.16 per cent.; 1810,50.74; 1820,30.46; 1830,33.89; 
1840, 25.62; 1850, 16.22, and in 1860 but fl.86 percent. Frvm 
these census returns, it is apparent that the average decennial in- 
crease, from 1790 to 1850 was 35 pir cent., and that the increase 
the last ten years has been less than one-fifth of the average for the 
sixty preceeding years. A comparison of the recent returns from 
the several counties, show that Aroostook and Penobscot have each 
made a larger gain in population than all the State west of the 
Kennebec River, and both together have gained almost aa much 
as all the other fourteen counties, indicating that our future princi- 
pal increase may naturally be expected in the nnsettled territory 
of the north-eastern portion of the State. 

During this same period, many of the western States possessing 
no more productive soil than our own Aroostook valley have in- 
creased in population and wealth and infinence at a rapid and con- 
stantly accelerating rate. 

Under these circumstances, the inqniry pertineutiy occurs, how 
can this downward movement be arrested J how can new energy 
and vitality be infused into a State which has prematurely begun 
to evince symptoms of approaching decay t Our power of recu- 
peration, our own resources must be discovered. 

An all bountiful Providence has conferred upon .us a large es- 
tate, equal in extent to all the rest of New England. It is believed 
to contain undiscovered minerals and metals, quarries of granite, 
marble, slate, lime, and periiaps coal ; it is supposed to contain a 
great vuiety of materials very useful in the arts, manubctures and 
agriculture, and as we ourselves, from our education and varied 
ftvocatiouB are not qualified to search aucoeesAdly for them, we 
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ntted an a^nt whose mind haa been disciplined by scientific trtun- 
ing, whoBe eye haa become keen by investigation and practice in 
past ezpIoratioDS, to make a minute and eztenaive scientific sur- 
vey of the State, embracing its geology, agricnltoral resonrcee, 
natural history and physical geography. It is believed that " snch 
a sorvey, ably conducted, and faithfully reported, would greatly 
tend to develope and improve its agricnlture, determine its min- 
eral wealth, increase its mechanical and manu&cturing interests, 
and assist in supplying our educational wants ; and that it would 
moreover attract population, capital and enterprise from abroad." 

The future weliare of the State requires prompt and speedy 
action on the part of the Legislature to initiate steps which would 
secure so desirable a consummation. In view of the possible re> 
suits to be attained by such investigations and reports, the cost 
should not beregarded, for by means of them, doubtless the aggre- 
gate wealth would ultimately be largely increased with a corres- 
pondingly increased revenue &«m taxable property. The utility 
and value of such explorations are no longer doubtful. New York, 
Virginia and Massachusetts have expended thousands in this way 
and realized millions. Many other States have had partial or gen- 
eral surveys, and such have been the resulting advantages that the 
cost haa been forgotten, the expenditure never regretted. 

An appropriation of $4,000 or $5,000 a year would undoubtedly 
secure the service of some young man who has had a thorough sci- 
entific education, and some practical experience, and tbe necessary 
assistante. 

Having a repntation to make, such an individual for less com- 
pensatioD would enter upon the work with zeal and ambition, and 
would prosecute it to successful completion. The season when 
snch investigations can be profitably conducted is not long, and by 
selecting and improving the best months for tbe purpose, the en- 
terprise can be more economically prosecuted. 

More than twenty years ago, a survey was commenced by Dr. 
G. T. Jackson, and continued some three years, and the facte ascer- 
tained were published in three annual reports. It was then sus- 
pended. This was a mere beginning. It was necessarily very 
imperfect. It was chiefly confined to the towns on our seacoast 
!* and rivers, and a few of the more populous towns of the in- 

I terior ; still it was not an nnprofiteble investment. It attracted 

attention to our resources ; it intimated that vast wealth extste 
 j beneath the eur&ce of our soil only awaiting discovery to contrib- 
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nte to our growth aad prosperity ; it discloBed the ricboesB and 
fertility of our unoccupied land ; it ascertaiaed by analysis the de- 
ficiencies of some soils, and the materials in the neighborhood to 
remove their barrenness. It may serve aa a basis for future oper- 
ations. This work needs to be speedily resumed and conducted 
more minutely, and more thoroughly, under the superintendence 
of some scientific man who wUl enter upon this undertaking with 
enthusissm, and with an eye to all our industrial pursuits as well 
as to his own compensation. 

The crust of the earth is largely composed of rocks of different 
groups and ^es, some unstratified, being a^regatee of mineral 
Bubatances mingled together ; others stratified or arranged in con* 
centric sheets like the layers of an onion. The rocks, which exist 
in strata, are considered as sedimentary deposits from water, orig- 
inally arranged in regular horizontal layers. In process of time 
these sheets, by various agencies were tilted up so as to incline at 
various angles from the original horizontal line, and expose their 
edges. Bocks are again divided, according to age, into primary, 
transition and secondary. By the action of aii, water, varying 
temperatures and chemical laws, rocks have been decompoaed, 
soils have been produced, and rendered fertile by a proper mixture 
of mineral ingredients with animal and vegetable matter ; and so 
we have the tertiary formation. Then we find the dilnvial deposit, 
the work of a long past deluge which baa swept along the loose 
materials in its way, and left them far from their original beds. 

A geological aurvey signifies an examination of the nature and 
situation of these various strata. It determines the kinds or spe- 
cies of rooks, their arrangement and relative age, the ores and min- 
erals which are their associates, their extent, their value as articles 
of merchandise, and the agricultural characteristics of the several 
localities. 

Many of our rocka, minerals and aoils, have a positive pecuniary 
value. Maine has inexhaustible quarries of granite favorably situ- 
ated on navigable waters. They need only to be discovered, made 
known, and wrought to furnish building material enough for 
the whole world. The southern and western States are entirely 
destitute, and need abundant supplies. Massachusetts, which ex- 
pended liberally for a aurvey is realizing a bountiful reward from 
this demand. Her granite quarries have yielded more tban all the 
gold mines of the southern AUantic States. The granite on our 
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seaboard has been partially explored, but that of the inland locali- 
ties is yet to be examined. As it is difficult to transport this heavy 
material by land carriage, and as it is everyivbere needed, it is im- 
portant that it be discoTered in every township where it exists. 
For strength, dnrability and beauty, it stands at the head of all 
bnilding materials. 

Marble, particularly that highly prized variety called serpen- 
tine, or verd-antiqne,* has been found in considerable quantities. 
If it can be wrought to advantage, it would become an important 
article of commerce. It requires &rther investigation. Epsom 
salts, magnesia and Venetian red can easily be manufactured from 
it, and hydraulic cement from green marble. Free stone in great 
quantity exists, and may be advantageously quarried for buildiags. 

Mune surpasses all other States in the abundance of its lime- 
stones. Its manufacture into lime in Rockland and vicinity, has 
given employment to a large population. Its transportation has 
tumished freight to a numerous fleet of coasUng vessels, and sup- 
plied all our Atlantic cities with this necessary article. Donbtless, 
enough can be found in other localities in the interior for the im- 
provement of soils and other purposes. 

It is snpposed there is slate enough on the banks of the Piscata- 
quis to cover the roofs of every building in the country. If the 
cost of transportation should be materially reduced by the construc- 
tion of a rcdlroad from Bangor to that region, it would be used in 
preference to any other, being inferior to none ; and the general 
demand for it would bring into existence a thriving manufacturing 
village, which would stimulate agricultural industry, and make an 
additional home market. It is important that the full extent of this 
quarry should be ascertained, as it is probable that only a small 
fractional part is yet known. 

Mica slates, used extensively for side-walks are abundant. Milk- 
white quartz has been discovGred in large masses, which might 
profitably be made into excellent flint glass, also granular quartz 
and pure white sand, well adapted for the manufacture of window 
glass of the best quality. 

Felspar abounds, superior to that used for making the &mous 
Sevres, porcelain and china ware, and it only requires skill and 
experience to make such ware equal to any foreign importation, 
and sufficient for the demand of every family. 

*8m JaokKn'i S«oonil Beport on the Geology of Maine, pp. 128. 
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Marl, a sabstance very naeful as a mannre, occnra abnndontl; 
under peats od many of our lowlands. 

A geologist never wastes his time in looking for valuable ores 
or minerals where the; are never found. He has learned by study 
of the accumulated facts of the past, and by hie own observation, 
that certain rocks contain metalliferons veins and beds, others com- 
bnstibles. Hence he prosecutes bis researches accordingly; He 
seeks coal in the newer stratified rocks, iron ores in other spe- 
cies of rocks, bog iron ore in alluvial deposits, different ores in dif- 
ferent geological districts or fonnationa. Iron ores more precions 
and useful than gold and silver, have already been discovered in 
the State, as rich as any on the globe, and doubtless more may be 
fonnd. It is necessary to ascertain their number and extent, and 
whether they can be profitably wrought. There are also indica- 
dons of coal and tin. Lead, zinc and copper are known to exiat. 
Simply to name these ia sufficient to indicate their value. Cop- 
peras, alum, and many other useful salts and pigments may be 
manufactured from copious materials. 

Our geologist in his work will collaterally examine the water 
power of rivers, and report upon its adaptation for manufactories ; 
he will naturally become acquainted with our wild animals and 
birds, and may describe them, and also mention those which should 
be cherished and protected on account of their utility to the agri- 
culturist, especially those birds which devour destructive insects 
and worms. He notes also the peculiar botany of the several dis- 
tricts under examination. Thus he may make valuable contribu- 
tions to useAil knowledge. 

Bat while be pays due regard to the prosperity of art, manufac- 
tures and commerce, his chief object will be to subserve the more 
important interests of agriculture. He will divide the territory 
into zones of vegetaton, according to the peculiarities of each geo- 
logical district in which the same vegetable and animal matter may 
be present ; but the soils have different mineral ingredients, because 
they were mainly formed by the disintegration of different rocks, 
as granite, or limestone and slate, or trap ; he will also mark tbe 
tertiary and alluvial deposits, and will describe the crops which 
will flourish best in the several localities. He will show bow the 
temperature, the climate of each section, is inflnenced by compar- 
ative elevation, the near presence of mountains or large bodies of 
water ; also how useless bogs and swamps may be reclaimed by 
nnderdrainiug and the use of some ameliorating material, and how 
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meadowB &ai wet uplands may be improved. He comes to the 
aesistaDce of the farmer when his land is barren, analyzes his soil, 
ascertains its composition, and prescribes some material to render 
it fertile. If too sandy, it may need clay ; if too plastic and tena- 
cious, sand ; or if it contains copperas which is destructive to veg<- 
etation, ho recommends lime, which converts the deleterions ingre- 
dient into a fertilizing manure, and all plants henceforth thrive with 
great luxuriance. These are mere illustrations of what may be 
accomplished in hundreds of instances. 

One of the most attractive portions of the State, which deserves 
exploration in all its length and breadth, is the valley of the Aroos- 
took, and a tract estendibg south some fifty miles, drained by the 
tributaries of the Penobscot and St. John, and embracing the five 
most eastern range of townships. 

This territory comprehends an area of more than two thousand 
square miles. Here we find a soil, which originated mostly by the 
decomposition of slate and lime, rich in vegetable mold and rival- 
ling in fertility tho best settling lands of the West. The subsoil is 
BO porous that surplus water readily passes through it in the wettest 
periods, obviating entirely the necessity of underdraining. The 
land is susceptible of cultivation very early in the spring. Snow 
falls in November before the ground has frozen much, remains all 
wintet*, affording ample protection to the grass and winter grain, 
and when it departs, the soil can be tilled iraraediately or as soon 
as that of a more southern clime, and vegetation comes forward 
with remarkable luxuriance and rapidity. This land is capable of 
producing wheat and other grains in great abundance. Its deep 
alluvial soil exhibits unmistakable evidences of great inherent fer- 
tility, having yielded without manure in several instances, alter- 
nate crops of wheat and oats for a series of years, with no per* 
ceptible diminution in growth and productiveness. The stalks of 
grain often attain an unusual size and height, sometimes stretching 
above the beads of the inhabitants. It contains iron of the best 
quality, and other valuable minerals. It is of moderate elevation 
above the level of the sea, and on this account possesses a milder 
climate than the more hilly and mountainous portions of the State, 
for it is a well-known fact of physical geography that an altitude 
of three hnndred feet is equivalent in its effects to a degree of more 
northern latitude. The whole region is uncommonly salubrious. 
In consequence of its more uniform temperature, it is favorable to 
robust health and longevity. Consumption very rarely prevails. 
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The character of this whole conntiy presents the etrODge&t in- 
ducemeate to immigratioii and settlement ; bnt unfortunately it is 
far from the great centres of popnlation, far from the terminus of 
our railroads. If we would turn the current of immigration which 
has been Betting westward into our own channel, we must first 
provide the channel. A railroad is imperatively demanded to make 
this territory more easily accessible to teeming thousands of indua- 
trions inhabitants. We have reached a point from which there 
must be either progress or retrocession. Shall we advance or re- 
cede ? A thorough survey of the State to reveal ail our natural 
resources, and the constrnction of an iron highway to give access 
to those resources seem to be the moat feasible modes, in this emer- 
gency, to attract capital and population hither. Look at Illinois, 
In 1852, there were only ninety-five miles of railway in the State, 
and a population of 851,000 ; but in five years she had completed 
2,410 miles of road, at a cost of $15,000,000, increasing her popn- 
lation to 1,300,000, or 53 percent.; and during the same timo, 
advanced the value of her wild lands from $1.26 to $10 per acre. 

You cannot travel on the great western thoroughfares or in Can- 
ada without seeing pamphlets describing the natural advantages of 
Illinois, her great central railway and connections, the price of un- 
settled lands along its route and all the information deemed necessary 
to inspire an interest. These are distributed so freely that he who 
runs may read. They are the first things that greet the eye of the 
emigrant frOm Europe on his arrival in our large cities, and they 
are placed in the hands of agents and consuls in foreign lands. 

Shall we supinely sit still, or shall we arouse and imitate her 
example ? Then, and not till then, can we with propriety ask our 
fellow men to go with us and possess this good land, with any as- 
surance that they will heed our invitation. But having performed 
the duty incumbent upon us, with proper eflbrts the gentle Norwe- 
gian, the industrious German, the quick-witted Irish, the sagacious 
Scotch, the plucky Englishman, and the energetic Yankee may be 
persuaded to dwell together harmoniously In oar common terri- 
tory, and form a vigorous race of men, possessing all these desira- 
ble characteristics. "Then the wilderness and the solitary place 
shall be glad for them ; and the desert shall rejoice, and blossom 
as the rose." 

From these several considerations, it mnst be apparent that a 
scientific survey is eminently desirable, as it will greatly benefit 
all branches of industry. It will discover and make widely known 
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our unrivalled water power, the abundant raw material awaiting 
skillful hande to mold it into useful fobrice, the quarries and ores 
to employ our vessels, the means for greatly ameliorating onr im- 
porished soils, and the lands moat attractive for settlement. The 
reports of such survey will serve as materials from which interest- 
ing text books, for our schools and academies, may be prepared on 
the topographical, economical and agricultural geology of Maine, 
its physical geography and natural history ; and our young men, 
having become versed in these branches of knowledge, and in agri- 
culture chemistry and vegetable physiology, may afterwards pros- 
ecute farming more intelligently and more successfully. As capi- 
tal is both coDservativo and discriminating, we must first prove 
that it can safely and profitably be invested in certain specified 
localities ; then it will be attracted to them by the force of a law 
as potent aa the attraction of gravitation ; and there populous 
manufacturing villages will grow up which will demand new sup- 
plies and stimulate the generous earth to increased productiveness. 
Thus manufactures and agriculture are mutually dependent and 
react upon each other in infinite progression, and both employ and 
contribute to the prosperity of commerce. 
Respectfully submitted. 

J. C, WEStoK, Robert Martin, Joel Bean, CommUtee. 
I The report was adopted. 

' Mr. Rogers, for committee on eighth topic, submitted the foilow- 

1 ing report : 

. ' Does the pursuit of agriculture in Maine compare Javorably wilh 

' olher taocations in which our dlizens engage f 

I That there has been a disposition in the minds of a large po^ 

I tion of the commuity to undervalue the farming interest is very 

I evident, and we are sorry to say, the idea has to some extent per- 

I vaded the minds of farmers themselves, that their occupation is 

not BO reputable or so honorable as some other calling. 

But we are happy to believe that the true position of the agri- 
culturist, among the other callings and pursuits of our citizens, is 
becoming better understood and appreciated in the community than 
it has hitherto been. Farmers themselves are beginning to awake 
to a sense of the position which they occupy in society, and to the 
dignity of their calling. It is now generally acknowledged that 
the prosperity of agriculture is indispensible to general prosperity. 
It is the great movnig power of human existence. 

As we have said, there has been a disposition among farm- 



era tbemselvce 
enjoy, aod to 
the farm as a I 
nhall we call tl 
the grocer or d 
office or couati 

The employi 
cidtivating tht 
room of nature 
by her exampi 
which she is c 
finds, not onlj 
mental facultie 
nature he beco 
cessfiil he mus 
There seems t( 
naturally tends 
nature's God ' 
honorable or ei 
tee, there is nc 
followed with 
been ascertain 
cantilo afiTairs : 
with the farm< 
menced farmir 
powera, combi 
and have succ 
curing a com pi 
where a youyg 
a competence, 
and attractive 
to the northen 
is better than 
requires patiei 
way only that 

It cannot be 
and who live fi 
hazard, indefir 
bring ruin opo 



34 BOABD or AOBICDUnmE. 

ing it in the same thonghtlese manner, without regard to an; defi- 
nite plan, and beeping no account of the ezpenee of the operations 
or of the profit or Iobb derived therefrom. 

Farmers ought not to expect to succeed without studying their 
business, and prosecuting it with the same energy and zeal, and 
with plans as well matured, as those do, who succeed in any other 
bnaincsB. The veiy fact of their getting a living is an argument to 
prove the businesB good, if properly conducted. We would not 
presume to say that tiie fanners of Maine, even under the most 
&vorable circumstances, can realize such fortunes as sometimes 
fall to the lot of those engaged in mercantile or other pursuits. 
But we do say that of a given number of persons of equal ability, 
one-half engaging in agriculture, the others in the different pur- 
Buits of life, many more of those enga^png in agriculture will suc- 
ceed and become independent than of those engaged in the other 



Farmers have a longer lease of life than any other class of per- 
sons. By official documents of the State of Masaachuaetts, extend- 
ing through a series of years, il appeara that the average age to 
which printers and machiniats live in that State, is 37 years ; paint- 
ers and tailors 42 years ; blacksmiths 51 years -, doctors 54 years ; 
lawyers and ministers 57 years, while farmers average 64 years. 
Surely life and health are considerations which no rational man 
would exchange for dollars and cents. 

The farms of Maine arc the laboratories from whence have ema- 
nated many men of distinction in our national government, and to 
the fitrmera is our State indebted for a large proportion of those 
who have become diatinguished among us cither as statesmen or 
men of business. Farmers, as a class, have the means of enjoying 
more of the real blessings and comforts of life than almost any 
other class. It is true that the fanner is obliged to work, and at 
times to work hard, for, as poor Richard Rays, " he that by the 
plough would thrive, himself must either hold or drive." He not 
anfrequently finds himself at night fatigued with the labors of the 
day ; but he can reat and refresh himself amid the social and do- 
mestic enjoyments of home, surrounded by his own family circle, 
and when he lays hie head upon his pillow, his rest is sweet. The 
howling of the winter's storm and tempest does not disturb him. 
His flocks and herds are comfortably housed and well fed, and so 
is he and those dependent upon him. He keeps his horae and car- 



SECBETAET'B HSPOBX. 

riage, and whcaever he and the good wife wish to sj 
or visit a friend, the; can do so, and not feel that tb 
themselveB beyond what they are able to bear. 

How is it with those engaged in other pnreuita ? 
portion of them can ill sfibrd to leave their buane 
horse and carriage to ride out and refresh themseh 
have become weary of the drudgery and cares of bne 
wives become enervated by the ceaseless rootine of '. 

Let us look for a moment into those vicinities wlu 
depend wholly upon farming. Generally we find the 
ing, the houses neat and tidy, the spacious bams we 
furnished, the stock sleek and fat, and the owners i 
pendent and much more free irom anxious care than 
of New York or Boston. 

We would by no means recommend all to become 
A healthy state of things requires that the hnainess 
suitably divided among the various avocations in life 
essary to have consumers as producers. 

A man, if he is shrewd and fortune favors him, 
much larger amount of wealth, by some fortunate 
some lucky stroke of business, than be can possibly 
in Maine ; but he should remember that the cbano 
him. 

Your committee do not believe that great riches ie 
sirable in this liff, by any means. Taking all things 
ation, the probabilities of health and length of dayE 
from anxious harrassing carea of bueinese, domestic 
the joys of home, the moral influence exerted upon on 
promise of the Almighty himself of a seed time and 
do think Hbe pursuit of agriculture will compare iav 
more desirable to engage in than almost any other a 

In order more fully, if possible, to conpioce the ii 
have gathered from the census returns of 1860, stati 
the number of the mate population of Maine tiiat ai 
all other avocations, also the aggregate value of fam 
ments and live stock, and compared it with the who 
the State at that time. These statistics show : 
Number of farmeis, llfiU 
Persons engaged iu all other avocations, 85,6M 
.• Total mate population, 
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Talne of fitnuB, |54,861,T4S 

" offanniDgimplemeDtB, 2,284,557 

" of Uve Block, 9,705,726 



Total ytlae of fartnB, implem&iita aod stock, $60,862,031 

The whole State valnatioii at that time was 100,087,696 

From these statiBtics may be seen at once the importance of the 
fimning intereBt, and the relative wealth of those engaged in it, as 
compared with the wealth of the State. 

It will be seen that less than 50 per cent, of the population are 
engaged in agriculture, and that they represent more than 60 per 
cent, of the wealth of the State. 

All of which is respectfully submitted. 

Obo. a. Rooers, Joel Beav, John Ccrbigr, CommiUee. 

Mr. Martin liked the report. He believed that wealth did not 
consist in the dollars and cents possessed by a man, but in hia hap- 
piness. He believed also that the pursuit of agriculture was better 
enited to the production of happiness than any other calling. 
Farmers, as a clasB, enjoy life better than others. The farm is a 
nurseiy for men of integrity and usefulness. The greatest men, 
the best men that ever lived have been raised on farms. Less than 
two per cent, of the inmates of the State Reform School, for the 
support of which, the farmers contribute nearly two-thirds of the 
funds, are the sons of fanners. 

Mr. Goodale did not deem the fact that a targe proportion of our 
population was engaged in agriculture, a proof of its being profita- 
ble, but rather otherwise, and the greater the proportion of those 
engaged in other pnrsuita to those engaged in farming, the more 
prosperous, he should conclude, will be the condition of farming ; 
the greater the proportion of consumers to those employed in sup- 
plying the demand, the more lucrative is the employment. If we 
could show that farming4s the most remunerative of all employ- 
ments, the tendency would be to induce a larger number to engage 
in the business, and the supply becomes too great for the demand, 
and the price of farm products is brought down. 

The &ct is, all that the business of farming can ever become 
is an amply remunerative one. Its healthiest state is when the 
number engaged in it is not too large, compared with the number 
of couBumers. It is not therefore for the farmer's interest to in- 
duce too large a number to engage in it. 
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Wealth U not indicated hj the absolute amount of property a 
man posEeBees. A man ie rich onlj hj compariaon, only because ht 
has more than those around him. In the coontiy a man who hai 
property to the amount of $60,000 is considered rich. If he goei 
into a large city where there are men worth a much larger sum, he 
is considered only a man of moderate means. What we want t< 
ehow, theiefore, is that a farmer by attending &ithfhlly to his btui- 
nesB can get a good living. 

Mr. Rogers said that the object of the report was, miunly, t< 
produce a proper feeling in the minds of farmers as to the digni^ 
of their calling. There has been a disposition on the part of some 
to undervalue it and cast ridicule upon the pursuit of agriculture. 

Mr. Periey remarked that the wording of the report pleased him 
The qnestioD diecusHed, was not whether the proftcntion of fitnU' 
ing compared favorably in doUara and cento alone, but in every re 
spect, with other porsnits. It was devoted to show that fiuming 
is as honorable as other vocations, and is the source of much gooij 
to society. 

Mr. Chandler thought that as there is a stong tendency to deser) 
the pursnit of agriculture far other employmente, we could not too 
strongly arge our citizens to engage in it. 

The report was adopted. 

Mr. Chamberlain reminded the members who were present at tbf 
previous session, of a mutual promise to make some ^ricnltural 
experiment, and report at this aeasion. He steted that he had 
made choice of crushed bones for his experiment. The protracted 
drouth operated to prevent any visible effecte from its application. 
He also directed his attention to ascertuning the amount of greei 
com fodder per acre ; and read the follpwing paper : 

" Planted the last week in May, 1860, weatern iUU com, one-hol 
bushel on a piece 120 feet by 41 feet — being the fraction of a rod 
over one-eighth of an acre — or, at the rate of seed very nearly fom 
bushels per acre. Planted in drills, five drills in a rod. Sept. 3d; 
cut the piece and secured it for dry fodder. Measured two separ 
ate square rods, being each of five rows one rod long, ^d found 
die green weight of fodder 298 pounds, and 330 ponnda, respec 
lively. This piece had attained the height of about six feet. The 
two previous crops on this piece were of the same kind. Thi 
dressing had each year been light. The conditioD would onlj 
have secured a moderate crop of com. Planted at the same time 
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with tiie above, a piece with the same seed, in drills of the same 
distanee, — seeding less, — aaj from two to three bashels per acre. 
Out one sqnnre rod on the same day as above, Sept. 3d, and fonnd 
the weight S16 pounds. This piece had an average height of 8 
fcet. The aVen^ of these three rods gives, at the rate of 24 tons, 
II0S ponnds per acre. Weighed a small bundle of the coarser 
atalks, 80 lbs., and one of tbe finer, 18^ lbs., and hung them up in 
a dry room. Weighed again Jan. 11th, 1861, and found the bun- 
dles 8] and 5 lbs., showing a loss of nearly 11 per cent, and 12 
per cent, respectiTely. The largest stalks, ori^nally about an 
inch in diameter, contained considerable moisture at the last weigh- 
ing. Tailing tbe shrinkage at 12 per cent., and the above weight 
per acre is reduced to six tons, 1M6 lbs., or seven tons per acre 
of dry fodder. 

I have had fodder yielding considerably heavier than the above, 
of last season, and think it better to plant in drills of less distance 
to secure a heavy yield." 

On motion of Mr. Wasson, it was ordered that the Secretary of 
flkiH Board be instrnctod to request of the Secretary of State cer- 
itio stataetics ftimiehed under an act approved March 11, 1860, 
for the use of this Board. 

This request was acceded to and the returns furnished. They 
mn however, found to be very imperfect, and so of- little use. 
Some apology may be found for their imperfection in the feet that 
tltis is the first time such statistics have been required, and that 
ttie blanks were in many cases sent out to selectmen after they 
had taken the annual valuation, and so would require much unus- 
■al labor to fill properly. It was evident however, in many cases, 
that neither the value of sucli statiatica, nor the importance of care- 
fhl and diligent attention in collecting and returning them were 
properly appreciated by the town authorities charged with this 
duty. 

On motjoa of Mr. Hammond, the following resolution was 
adopted : 

AMoftwd, That in the opinion of this Board, a railroad, leading 
fVom Bangor np the Penobscot, and connecting with tbe St. An- 
drews road t^ tim most convenient route, would greatly induce 
Inmigration f^om abroad, facilitate the settlement of our wild lands 
nd advance the general interests of our State. 

The following resolves having been communicated to the Board 
by the Trustees of the West Oxford Society, were read : 
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" Baoloed, That we believe the neefalneBs and efGciency of onr 
Bgricnltaral societies, and especiftlly of their snnnal exhibitions, 
wonid be greatly increased hj establishing a similar system of rep- 
resentation and connections, to that existing in our military, polit- 
ical and ecclesiastical organizations. 

Seaolved, That the Board of Agricnltnre be invited to imtiat* 
some plan leading to this resnlt. 

The object of the Maine State Agricultural Society is, to improve 
the condition of agriculture, horticulture, &o., in the State ; and 
for this purpose it receives money from tiie treasury, contributed 
by all the citizens. 

Experience has shown, however, that its annual exhibitiona &S[ 
to draw out the prodnotions of the entire State, being mainly com- 
posed of contributions from a few large towns and cities, and fh>m 
neighboring farmers and mechanics. 

Ought not tlie entire productive industry of the State to be rep- 
resented at each exhibition, and if it is not, is it not a fault of the 
system, that can be corrected F 

It is also apparent that the occurrence of the annual election, 
and of the equinoctial storm, (sometimes protracted) render the 
month of September unfavorable for an exhibition, whUe the pres- 
sure of the harvest, at that time, confines working farmers at home. 

Oan no more favorable time be selected F 

It is believed that the Board of Agriculture, by conferring with 
the several county societies, conld arrange the time of their annual 
exhibitions in such a manner, that they would all precede the exhi- 
bition of the State Society, at the same time aecnring the exchange 
of delegates, and preventing the evil tuisisg from holding the meet- 
ing of adjacent societieB on. the same week.' 

Cannot the county societies meet during the last week of Sep- 
tember, or the first week of October, so that the State Society 
could hold its exhibition on or before the middle of October? 

Careful observers will testify, that the weather at that period is 
usu^ly milder and less disturbed by storms and winds, than it is 
near the last of September ; and certainly, the interests of a large 
exhibition, and of a great gathering of people, should be regarded; 
the sacrifices and inconveniences, if any, should be submitted to 
by the county societies. 

Suppose this plan to be adopted, then let the State exhibftion 
be made up mainly from cootributions from the county societies ; 
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let each socie^ be requested to forward their premium articles, 
and all of them possible, (not excluding others, however,) perh^>B 
at the expense of the societj and under the care of an agent ; and 
let the contributions from each society be exhibited in deparhneTiia 
by Qiemseloes, affording thus the best opportuoit; for coifiparisous, 
and encouraging competition. 

In this wa^, we have the smaller coUections of town and coont? 
societieB finally centering in the State exhibition, affording to the 
citizen and the stranger a full opportanity of seeing what the ia- 
dnstry of the entire State has accomplished for the year. 

The plan thus briefly proposed, is not suggested in order to cen- 
sure existing arrangements, but because it ia thought to be an 
improTOment ; neither is it merely an experiment, as it has been 
sncceBsfuUy tried in at least one State. 

Objections, without doubt, can be raised, but it is believed that 
time and experience would soon overcome them ; and even if the 
whole plan cannot at once be adopted, it is respectfully suggested, 
that it mght not be unprofitable to take the first step in this direc- 
tion." 

Whereupon it was 

Yofed, That the Secretary be requested to correspond with the 
several agricultural societies in the State, and ascertain if they 
would delegate to the Board the power to fix the times of holding 
their annnal exhibitions. 

On motion of Mr. Chamberlain, the following preamble and reso- 
lution were adopted : 

Whereas, this Board acting in obedience to the laws of the State 
as expressed in the organic act, would duly feel the importance of 
the duties imposed on us to investigate all such subjects relating 
to agriculture, horticulture and the arts connected therewith in this 
State, " and to act for 'the promotion of ' agricultural education,' 
and make ' such recommendations and suggestions as the interest 
of agriculture may seem to require,' " and, 

Whereae, reliable conclosiona in respect to such comprehensive 
subjects cannot be obtained without deliberation and proper inves- 
tigation, and. 

Whereas, the results of the labor done at our brief sessions, can- 
not be largely profitable and creditable to us, nor sufficiently use- 
ful and instructive to others, when we assemble without prepara- 
tion, therefore. 
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Beaoloed, That vhenve adjourn, we carry home vitii ns an abid- 
ing Bense of the importance attached to our position, and a determi- 
Dation to apply whatever capacity we may poBsesa to a preparation 
for the more efficient discharge of our duties at our next sessioc. 
Seaolved, That we individually pledge onroelvea to visit agricul- 
tural exhibitions, bo far as we may be able, and report at our next 
session. 

jReaolved, That we will make some experiment in agriculture or 
horticulture, and report at our next meeting. 

On motion of Mr. Cargill, the business committee were instructed 
to report topics for investigation during the interim, and the fol- 
lowing were accordingly selected and assigned : 

Diseases of vegetation, J. C. Weston. 

Fruit culture, Jno. Cdrribb. 

Cranberry culture, David C^BaiLt. 

Turnip culture, Ellis Fish. 

Beet culture, Joel Bkan. 

Potato culture, Geo. A. Rooebs. 

Indian com culture, J. S. Chandler. 

Carrot culture, C. Chamsbblaik. 

Breeds and management of sheep, F. Jewett. 

Calcarenue manures, E. L. Haxmono. 

Farm accounts, S. F. Perlet. 

Feeding of farm Btock, R. Martin. 

Rotation of crops, Hdoh Poster. 
On motion of Mr. Chamberlain, the following preamble and res- 
olution were adopted : 

Whereas, It is the province of this Board to prescribe the duties 
of the Secretary ; therefore, 

Beaolued, That in addition to those prescribed by statute, the 
Secretary be instructed to acquaint himself so far as practicable by 
personal inspection, with the capabilities of the soils of Maine and 
the general huBbandry of Uie State ; and that be invite correapond- 
dence and exchange of documents with kindred associations, for 
the promotion of agriculture in other States and countries ; and 
also that during the current year he shall endeavor to ascertain 
some feasible method by which the o^al of Jish, so abundant in 
some sections of our sea-coast, may be converted into an inoQen- 
flive, portable and efficient manure, and that he invite attention to 
the manufacture of the same. 
Adjourned without day. 
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Hakdib MANime. Having been iiwtructed hj tlie Board of Ag- 
ricnltnre at ita late seasion (see page 11) to endeavor to ascertain, 
during the current year, " some feasible method by which the offal 
of fish, &o abundant in some sections of our sea-coast, may be con- 
verted into an inoflensive, portable and efficient mannre," 1 hare 
directed iuqairies to this point. This subject naturally suggested 
the broader one of marine manures generally, and to its investiga- 
tion I have chiefly devoted my time during the past season, trav- 
ersing the whole extent of our sea-coast, from Eittery to Eastport. 
Some thought had been previously bestowed upon the subject 
and occasioaal allnsions made to it in pievious reports, but as the 
investigation of the present year progressed, its importance and 
magnitude impressed themselves upon me more and more every 
iaj. Out resources here are absolutely incalculable. Our coast 
line, including islands, bays, coves and all indentations, cannot be 
much less than a thousand miles in extent, and may be considera- 
bly more. It is my earnest conviction that the coasts of Maine, 
when called upon, are capable of yielding fertiljziug materials suffi- 
cient to render productive like a garden, every acre of cultivated 
soil in the State. Much of this, it is true, is too heavy and bulky 
to be transported cheaply a long distance ; but I believe that 
uiother portion, by an inexpensive process, may be so concen- 
trated as te be profitebly teken to any required locality in the inte- 
rior of the State. 

The ocean is a vast magazine of wealth for the fkrmer. During 
thousands of years the finer particles of soil, and what is of more 
importance stiQ, its soluble portions, the very part npon which its 
fertility chiefly depends, have been carried thither and swallowed 
up in ite embrace. Every stream, everr rain drop even, which has 
not been arrested by the soil until evaporated agahi into the «lr, 
has furnished its contribntion. Every city and town on the bank's 
of a river have consumed faoman food in large quantities and yield- 
ing trifling returns to the Gelds which produced it, have given the 
great bulk of their rejections to tbe ocean, and there it Is still, 
some of it in mud on the flats, some in muscle bed, some in marine 
plants, some in fish that swim, sMue in shell fiah by tiie shoroB, 
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and some in other forms. Kscept a trifling amount of fish, rock- 
veed, Bait, muscle bed and guano, no reclamatione have been made 
upon this great storehouse. Let the abondance of the seas be con- 
Terted to the uses of the husbandman. New methods of employ- 
ment ma; thus be opened for thousands of our industrious citizens, 
cheap manure be supplied to the &nner, food for the people and 
wealth to the State. 
Our first inquiries relate to fish. 

1. Can this be had in large quantitiee aad at small cost f 

2. What is its Talae as a manure ? 

8. Can it be cheaply prepared so as to furnish an inofiensiTe, 
portable, efficient and profitable manure for the use of farmers 
away from the sea-side? and, lastly, regarding the preferable 
method of using it. 

To the first inquiry whether a sufficient supply can be cheaply 
obtained, it may be sufficient to say, that, throwing wholly out of 
account all the offal irom the fish cured along our shores and 
islands, amounting to thonsands of tons annually,* and also all the 
inedible or refuse fish which are taken while seeking better ones, 
all the dogfishes, lumpfishes, skates, sculpins and many others, 
and looking only to the migratoiy fishes which visit our shores, we 
have in these alone an almost exhaustless resource. Of this class 
the Cv-pkea Menhaden of the naturalists and commonly known as 
pogies, hard-heads or menhaden, is the most common and abund- 
ant. These annually visit our whole coast in immense numbers, 
remwning from July to October. At various points the buBiness 
of catching them for the oil they yield has gradually grown to be* 
come of considerable importance. In many towns (probably more 
in Hancock county than any other) thousands of barrels of fish oil 
are thus obtained each year. Every barrel of this represents from 
eight to twelve barrels of raw fish, the yield of oil varying accord- 
ing to their fatness from 8 to 12 per cent. For a long time no 
attention was given to the residuum left alter expressing the oil, 
that is the cake, pumice, or as commonly called, the cAum, and 
which contains nearly the whole fei-tilizing portions of the fish. It 
was tbrowa back into the sea. Gradually it came into use ; at first 

■Lieut Qknlier statea tlut the produce of the Newfboadluid oodflaher; unountt 
to 700,000 qnlnttli unually ; tiao th«t 400 toiu of f^oh ood are required to yield 
120 torn of dried Bah fbr exportation. Tlua itatement aSbrds aome data by vhioh to 
judge irtiat a neoui-ee may be ftmnd In qffal alone. 
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in a verj rode way, but by degrees with more Judgement and care. 
At the present time much is saved and nsed, and has effected a 
wonderful increase in the productiveness of many naturally poor 
&rms. Upon many farms the increase of the crops, especially that 
of hay, has been many fold. But a great deal, and more especially 
OQ the islands visited during Ihe summer months for the purpose 
of making oil, is still lost — no use whatever being made of it. 

Besides the pogios thus need, thousands of barrels of bait are 
prepared from the same fish by talcing a sliver of flesh from eitiier 
side, which is'salted and the remainder thrown overboard. The 
offal from those thus used, would if saved, be capable of yielding a 
great amount of manure. 

The fact that the visits of the menhaden are in greatly nuequol 
nnmbere in different years in the same locality, and that at differ- 
ent times in the same season and locality, they are sometimes plen- 
tiful beyond the means of disposing of them, and ag^n scarce, is a 
drawback upon the uniformity of the supply, and consequently 
upon the profits of the business, but it has not proved serious 
enough to prevent the steady increase of the numbers taken from 
year to year, as attention has been drawn to the manufacture of 
fish oil by this method. 

The Herring is another migratory fish which is found in abund- 
ance on the shores of the eastern part of the State. Large quanti- 
ties of these are pickled, smoked and dr]ed for consumption and 
sale. The numbers in which they annually return to the same 
localities are more uniform than with the menhaden. Mr. Treat of 
Eastport, of whose operations I shall have occasion by and by to 
speak more at length, formerly cured great numbers of this fish, 
but of late he finds it more profitable to convert them into manure. 
Last year he manufactured one hundred and fifty tons of "fish 
guano," by far the larger portion of which was made from the her- 
ring, employing for the purpose not less than six hundred tons of 
raw fish, which were taken in the weirs about the island on which 
ho resides. 

I am not aware of any data by which the amount of fish thus 
taken, or which might be taken, can be ascertained with any de- 
gree of precision, but that the supply is ample, if not absolutely 
inexhaustible, seems to be established beyond question.* 

*Pnt Cook of Hew Jent;, in hii Qeolo^iMl Report nya "ThaScdi, p4rtioutulj 
th« monbankaa, vhioh ibonnd new our diore, bkfe been maoh umA u a mannrs. 
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Oar next inqnii? regarda the value of fish m a fertilizer. 

The chemical compoBition of fiah is very aimilar to that of &eA, 
and ita action as a manure correeponda cloeely to that of the bodies 
of other animals. Johnston Bays " the bones of fieh are similar in 
compoiition to those of terrestrial animala and their muscular parts 
are nearly identical in elementary constitution with the lean part 
of beef and the clot of blood. As fertilizing agenta, therefore, the 
parts of fiahes will act nearly in the aamu way ae the blood and 
bodies of land animals." The fertilizing power of animal sub- 
stances depends chiefly on the nitrogenous substances of the flesh 
and other soft parta, (capable of yielding ammonia) and the phos- 
phates conttuned in the bones. Next in importance to phosphoric 
acid is potash. 

Perhaps we can arrive at a more satisfactory judgment of the 
value of fiah as a fertilizer by comparing it with some other snb- 
stance of acknowledged efficacy, say, for instance, farm yard ma- 
nure, than by an abstract atatement of ita compoaition. Farm 
yard manure, it is true, varies greatly in its fertilizing properties 
according to the character of the food consumed by the animals 
yielding it, but for this purpose we will asBume that it consiats of 
the Bolid excrements of horses and cattle fed on good hay and in a 
recent state. Such manure contains about the aamo proportion of 
water as fish in a natural state, say from TO to 80 per cent. It 
also contains only about one-half of one per cent, of nitrogen, while 
fish contains about two and one-half per cent, the latter being in 
respect of thia moat important conatituent about five times more 
valuable than the former. Fish in the natural state contains up- 
wards of two per cent, of inorganic matter, of which nearly one- 
half ia phosphoric acid, and so in respect of thia next important 

AppliBd in the raw state, the; are powerful fertiliien, aii<l «ODtain ammonia and 
phoaphorie acid sufficient to make of it a valuable coDoentrated manure. Tbe >monnt 
or material fbr miah manure which could be obUined upon oar shoree, has not been 
accurately cstimaUd, bat it is inormouM. A friend who bas been at Boms paina in 
making inqairiea upon the (nbject, estimates the amount which could be obtAioed at 
a single point on the shore, during one leosoD, at one hundred thousand barrels. 
Siitf waggon loadi were taken at a single haul on the shore of Baritan Ba; the lait 

According to the Encyclopedia Brittanioa, the quantity of whilt htrringi caught 
and drasaed in Sootlaod and the Isle of Man, amounted Id ISGS, to SOS.SOO barrels. 
In England and Sootland togotber, in 1849, 1,161,979 barreli were dispond of u 
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coastitneut is three or four times as valuable as farm yard maDiire, 
while in potash, which comprises from seveDteen to twenty per 
cent, of the inorganic constitaents above alluded to, it is pecnlluiy 
rich. 

The oil of fish (corresponding to the fat of land animals) although 
by many esteemed to be an important part, should be deemed such 
only for its commercial v^ue when separated. Its value as a fer- 
tilizer (unless first made into soap by the use of some alkali as pot- 
ash or soda,) is so trifling that it may be thrown wholly out of our 
estimate. Prof. Way says "so for as we know oil is of no value 
as a manure, or at all events of a v^ne far beneath that which it 
holds as an article of commerce." Putting the oil, therefore, aside 
from our calculation, it ie safe to conclude that fish, in a recent 
state, ie at least four times as powerful in fertilizing properties as 
fimu yard dung.* 

A very striking characteristic offish which analysis has brought 
to view, and which is amply sufficient to convince any enlightened 
practical man of its utility in fiirm practice, is the fact that in chem- 
ical composition fish closely resembles some of our most valuable 
crops. Prof. J. Thomas Way in a communication to the Journal 
of the Royal Agricultural Society, after giving the detailed results 
of analyses of sprats, (a fish taken at certain seasons in large quan- 
tities on some parts of the coast of England) goes on to say "as a 
matter of practical importance, I would draw attention to the simi- 
larity of composition between some of our cultivated crops and that 
of sprats. Wheat, for instance, contains about two per cent, of ni- 
trogen ; so does this fish. One hundred pounds of wheat require 
one and three-quarters pound of ash, of which about one-half is 
phosphoric acid, and about one-third is potash. One hundred 
pounds of sprats contain two pounds of ash, of which about two- 
fifths is phosphoric acid and one-fifth potash. What manure 
should be more fit to produce a bushel of wheat than half a cwt. of 
sprats? Indeed there is nothing surprising in this resemblance. 
The composition of sprats would probably be found nearly identi- 
cal with that of any entire animal examined in the same way. 

We know that wheat contains everything that is necessary to 
support life and to increase the animal frame ; in other words, it is 

* CooMqaentl; if fiih bj drjing cui be nduoed to one-tbarUi ila originil miglit, 
the dry Babstence or fiah gauio aD mkde, niaj b« oonridend worth lixteen tlmti its 
wdgbt of iwmmon turn jard manim. 



SECKETAET-S REPORT. 49 

pean countries, in Newfoundlaod,* and on the shores of New Eng- 
land, but usually only near the shores and in an occsBional and 
nnscientiGc manner. Without dwelling in detail on the reBulte of 
experience, it may be sufficient to say that its efficacy is universally 
acknowledged, and the objections occasionally made of ill effects 
would apply with equal force to any other manure of equal power 
when as carelessly or injudiciously used. Instances were not in- 
frequent in our coast towns when the pogy " chum " first came in to 
use, of injurious effects. Frequently it was used in too large quan- 
tities. One farmer told me of his first esperieuce with it as follows : 
Hearing how efficacious and cheap it was he procured several cart 
loads and composted it with three times its quantity of earth. The 
next spring, seeing the heap look little different from soil alone, and 
with little faith in its efficacy, he applied a shovel full to each hill 
of corn. It came up well, grew well for awhile, looked very green 
and vigorous, but soon began to grow pale and sickly, and presently 
it all perished and be lost his crop. I saw ibis same field, now in 
grass, some years after, with no additional manure and bearing an 
immense burden, 1 was also told of cases where its free applica- 
tion in a raw state as top dressing to grass lands had imparted a 
fishy flavor to the hay, so thai cattle refused to eat it, but when- 
ever it had been judiciously used I beard but one testimony. 

The chief obstacles to an extended use of fish in a recent state, 
as manure are obvious at a glance. The chief are these. It can 
be had in abundance only near the sea-coast. It is quickly perish- 
able and soon becomes very offensive ; to which may be added the 
fact that fish are not found in abundance even by the coast, at the 
usual time of applying manures to the land, in early spring, 

•Got, Hamilton of NewfountilBQii , in k communLctttion to the Home Oo'ermnent 
on tlie importODce of coDTertiag tbe r^ruse of the codfiehery ioto a, portable m&nure, 

" In this leland the mannre nniversallj nppliod to the 8oi1 U fish, consisting of the 
■nperabundant herring and caplini in the prooeaa of decompoattion, uid genentll; 
without an; eaitb; admixture ; and the heads, bonea and entnila of codfiah after 
bkTing lieen deoompoaed and formed into a eompoat frith clay or bog earth. 

Thia manure, I Wm, has, on trial comparison, been {band more ferliliiing than 
gnano ; and when applied to the thin, gniTelly, unpromiBiDg soil in the neighbop- 
hood of Uiia town, yield crops of grsBs and potatoes, which, in vigor of growth and 
prodactivenesa, cannot be 8arpa«aed elsewhere. It ta no leas powerful when applied 
to ante, which, however, owing to the shortnaa of the season and tbe eaoseqaent 
nnoertaint; of tbe ripening of the grftin, an bat parttaUy enlUntod." 
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The next inqnir; and a very important one is, can these obsta- 
cles be overcome f Can fisb bo cheaply converted into a concen- 
trated and inoffensive manure 7 

For some years past attention has been directed to this point. 
A great many methods have been proposed and not a few have 
been patented. Some have proved euccessfnl, while others have 
failed. The failures seem to be chiefly due to the nse of too compli- 
cated and too costly processes and the use of expensive machineiy. 
Prof. S. W. Johnson of Tale College, in a communication to the 
Country Gentleman in July, 1857, gives credit for the first success- 
ful attempt to an American. He says : 

" From the information I hare been able to gather, it appears 
that the first attempt to manufacture a portable manure from fish, 
was made at ffevr Haven, Conn., as early as 1849, by Mr. Lewis. 
The white fish, Oluphea menhaden, was employed, and after a good 
deal of experimenting, a quantity of the manure was sent into mar- 
ket, but from causes unknown to me, the enterprise was discontin- 
ued. Analyses made in this laboratoryatthetimo, under the direc- 
tion of Prof. Norton, represent the amount of nitrogen in the pro- 
duct as high as 10.23 per cent., equal to 12.42 per cent, ammonia. 

The second effort was made by De Melon, a Frenchman, in 1851 
or 1852. 

Afterward, Pettit and Green, in England, engaged in the manu- 
&ctnre, and within the last two years we hear of numerous suc- 
cessful efforts in the same direction." 

The patented process of De Molon is understood to be now in 
operation at Sonthold on Long Island, New York, by the " Oceanic 
Oil and Guano Company." In a pamphlet put forth by tbis Com- 
pany, it is stated as follows : — " The raw fish in quantities of one 
and two-tbirds tons (or about 5000 fish) are placed in the inner 
, chamber of a revolving double cylinder, the vacuum between the 
inner and outer cylinder being heated by steam at about 80 pounds 
pressure. Before letting in the steam the cylinder must be put in 
motion so that each fish, as the cylinder revolves, is constantly 
changing its position. The cooking at this pressure of steam re- 
quires but ten minutes ; during which time a uniform temperature 
is maintained by means of one head of the inner cylinder being 
perforated so as to allow the escape of the steam generated from 
the water contained in the fish, which prevents the dissolution of 
the gelative and all the soluble parts, and they are therefore re- 
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tained in tho fish. ^Vfaen the heat ia the inner cylinder baa arrived 
at the temperature to produce ateara from the fish, it eacapee 
through the perforated head and thus enables the fish to receive a 
temperature just sufficient to open the cellular tisaucK iind give an 
easy and speedy egress to the oil. 

After the fish are thus steamed, tliey arc put into strong bags, 
prepared in size to fit the top of the press-head, in layers of eight 
inches of thickness ; between each layer or bag is placed a strong 
iron plate. In this manner the press is filled, when they are sub- 
jected for about five minutes to a powerful hydraulic prcasnre. 
Aflcr the oil has ceased to run, the remains are then put through 
» strong picker which reduces the cakes to small particles for the 
drying process." It is then dried by heated air or upon platforms 
exposed to the sun. 

The same pamphlet gives the following as the results of working 
up forty tons of various kinds offish by this process at Lowestoft, 
England, in 1856 : 

40 tons summer herriugs produce tons guano and 1092 galla. oil. 
40 " autumn herrings " 9 " " " 924 " 
40 " dogfish " 9 " " " 840 

40 " sprats " 9 " " " 840 

The value of the products there are said to be 

9 tons guano at $45 per ton, - - - 405 00 

840 gallons oil at 67^ cts. per gallon, - - 665 60 



and the daily cspenses 

40 tons fish at $5.50 per ton, - 

Labor, &c., 

I ton coal, 

180 bags for the 9 tons gnano at 20 cts., 
Casks for 840 gallons oil at 6 cts. per gall 
Interest, insurance, freight, &c.. 



- 970 60 

220 00 
25 00 
2 60 
36 00 
42 00 
69 50 

395 00 
Profit, $575.60. . 
And it is claimed that the above results hare been nearly if not 
fully equalled at the Southold Oil and Guano Works, by Wm. J. 
Bmndred, in 185T. 

De Melon, in company with his brother, according to Fayen, bos 
an eatablishment on the coast of Newfoundland, at Eerpon, near 
the eastern entrance of the Strait of Belle Isle, in a harbor greatly 
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vesaela engaged in the codfiahery. This mannfac- 
)roduce 8,000 or 10,000 tona of maDnre annually.* 
I the Chemie Industrielle, De MoIod erected an ca- 
;!oncarneau in the department of Finisterre, for the 
guano from the refuse of the sardine fishery, and 
Ltmployed aix men and ten boys, working up daily 
>nty tons of refuse and making four or five tons of 
lamire. According to the report of several analyses 
, it contained 80 per cent, of organic matters, cor- 
12 per cent, of nitrogen or 14J per cent, of ammo- 
4 per cent, of phosphates of lime and magnesia. 
feature of Pettit'a patent process is the use of sul- 
ich is added to the fresh fish in order to change its 
; is afterwards pressed and dried by a current of 

published in the Practical Mechanics' Jtmmal, the 
g fifty tons offish mannre by this process, is stated 

at £2 per ton, £200. 

n.io 



£242.10 

ir ton — not including interest on capital invested or 
&c. There is doubtless some error here, as 100 
li cannot be expectrd to produce more than 25 tons 
, manure, and on the other hand there is a product 
its cost ; while the price at which the raw material 
least three or four tons greater than rules on the 

t 

the total jcarly produce of the codfisheries of tlie North Ameri- 
1 to l.itOO.OOO'tons of fl^h fish, of which one-half ia refose and 
10 shore or thrown into the sea, wliile it ia capable of yielding at 
if coDceatnttcd manure. T. S. Hunt in Report of Geology of 

HI which I have heard of as being ssked (iir pogy chnm on onr 
per barrel of 150 ponndfl. Thia was at BrooUin in Hancock 
cinitjr it baa been nsed more eitenuvel; than any where else in 
re rememher that this in hdng pressed haa already parted with 
ight of water or oil and water together, we see that the current 
material (0 fsoftt nanure 0^ iseqvlTBlent onlyto tl.OTper ton 
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Prof. Johnson (as above quoted) also says : 

" A compaDy has tecenUy been formed at Christiaua, m Norway, 
vith the object of makings fish manure. Samples of their first 
prodacte have been analyzed by Stockhardt, ( GhemiscJter Ackers- 
mann, 185S, Ko. 2,) and contained about 10 per cent, of Ditrogen, 
and 8 per cent, of phosphates of lime and magnesia. 

On the coast of the North Sea, in Oldenburg, an excellent ma- 
nure is made from a, kind of small sea-crab that is caught there in 
large quantities. The craba are simply dried and ground. Ac- 
cording to an analysis in Liebig'e Annalen der Cbemie, March, 
1856, this manure, called Granat-Guano, from the name of the 
crab, contaiDs 11.23 per cent, nitrogen, and 5.23 percent, phos- 
phates of lime and magnesia." 

Mr. Hunt, in Geological Survey of Canada, under date of March, 
1858, says: — "Mr. Duncan Bruce of Gaspe, has lately been en- 
deavoring to introduce the manufacture of fish manure into Canada ; 
but he conceived the idea of combining the fish ofial with a large 
amount of calcined shale, under the impression that the manure 
thus prepared will have the efiect of drivingaway insects from the 
plants to wHich it is applied. He employs a black bitumenous 
shale from Port Daniel, and distilling this at a red heat passes the 
disengaged vapors into a vat containing the fish, which by a gentle 
and continued heat have been reduced to a pulpy mass. The cal- 
cined shale is then ground to powder and mingled with the fish 
and the whole dried. Experiment^ made with this manure appear 
to have given satisfactory results ^ud is sajd to have had the effect 
of driving away insects when applied to the growing crops, a re- 
sult which may be due to the small amount of bituminous matter 
in the products of the distillation pf the shale, rather than to the 
admixture of the calcined residue. Coal tar is known to be an 
eGBcient agent for the destruction of insects, and in a recent num- 
ber of the Journal, Le Cosmos, it is stated that simply painting 
the wood work of the inside of green houses with coal tar, has the 
efiect ol expelling from them all noxious insects." Analyses of 
this manure by Mr. Hunt showed it to contain about 3 per cent, 
of ammonia and something m^re than 3 per cent, of phosphoric 
acid ; and so of less than half the manurial value of a well made 
article from pure fish alone. 

Prof. Cook, State Geologist of New Jersey, in his Report for 
1856, says that " an establishment for making a concentrated ma- 
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nure from king crabs or horse feet, had been erected at Goehen, in 
Cape May county, by MessrB. Ingham & Becsley. Several hundred 
tone of this eubstance were made last year and sold under the 
name of cancerine. It ia a powerful fertilizer, and in its composi- 
tion, as well as in its effects, has considerable resembluice to 
guano," The average per centages of ammonia and phosphoric 
acid in cancerine as shown by three analyses by Prof. Cook was 
9.92 per cent, of ammonia and 1.05 per cent, of phosphoric acid — 
and be estimates its value at $31 per ton, and farther says " the 
results of trials with it, have fully sustained its value as deter- 
mined by the analyses." 

From an article in the August number of the Farmers' Magazine 
(London) for 1859, by Samuel Osier of Great Yarmouth, and who 
claims to have discovered a method preferable to that of De Molon 
or Pettit, a few paragraphs are quoted. "The enonnous consnmp- 
tiOD of guano, its high price and e:{teneive adulteration have led to 
the desire for an auxiliary or substitute. The most obvious source 
is the fishery. None but a fisherman can tell the take of a trawler — 
the quantity of fish is illimitable. It only depends on energy and 
skill to take any quantity that may be required. We have around 
our seaboard an unfailing supply, and if, instead of trusting to the 
agency of birds we were to convert the fish which swarm our coasts 
into manure, it would materially aid our fisheries and be a valua- 
ble boon to agriculture. What we require is a cheap, simple and 
effectual mode of separating the parts which are needless for ma- 
nure, the water, gelatine and oil — tlie two latter sufficiently pure 
to be commercially valuable, and leaving the fibre, bones and scales 
in a state fit for keeping and for use. It has been ascertained by 
experiment and confirmed by actual working that the refuse and 
waste fish maybe thus converted and the gelatine and oil collected 
by a process which I have discovered. The machinery and the 
process are simple, inexpensive and efiectual. The principle of 
the manufacture is founded upon the fact that when fish or ficsh is 
subjected to a long continued and moderate heat, the fluids sepa- 
rate, dissolve the gelatine and leave the fibrous and bony solids. 
This is easily shown by putting meat or fish into a Florence flask 
and setting it in boiling water, corking the flask when fully heated ; 
the fluids will gradually separate, while the flesh will after a time 
be left a dry and insipid residuum." Mr. Osier gives the results 
of several analyses by Profs. Way and Yoelcker and Dr. Stock- 
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When the car comes to be opposite one of a tier of tanks near the 
track, a gate or door in the car is opened and the fish slide in ; 
salt is added in the proportion of one bushel to each hogehead (of 
four barrels) of fish. After pickling for about twenty-four hours 
they are moderately heated in open kettles, when they are pressed 
to obtain the oil, of which they yield about 8 per cent, and to 
express as much of the water as possible ; after which the cake or 
chum is broken np, spread on a platform of boards and dried in 
Mte SQD. It is subsequently ground and packed in bags of two 
bushels each and which contain eighty pounds — twenty-five bags 
or about fifty bushels to the ton of 2,000 pounds. He sells it for 
$16 per ton ; and the cost of the bags, delivering or shipping are 
extra charges.* 

The platform in use last year for drying, is about eighty by one 
hundred and twenty feet square, slightly inclined to the sun, with 
a store house on the lower side. Another was in proccBs of erec- 
tion, when I was there, as also another railway and other conven- 
iences for extending their operations. 

The patent held or claimed by the Quinnipiac Company is un- 
derstood to be " for drying by solar heat upon an elevated plat- 
form." If a patent be granted for this, why not for drying salted 
fish upon an elevated fiake — or for drying clothes on an elevated 
line, by solar heat? 

From various sources, I learn that the fish guano prepared by 
this method, ^ves high satisfaction. 

Prof S. W. Johnson, of Yale College, Chemist to the Connecti- 
cut State Agricultural Society, informs me that the article pre- 
pared by the Qninnipiac Company is the most popular fertilizer 
sold in that SUte. 

To sum up in a word the result of my investigations and experi- 
ments regarding the manufacture of a portable, inofleneive and 
efficient manure from fish or fish ofial, I may say that I deem the 
same practicable — that no costly machinery or complicated pro- 
cesses are required — that all which is necessary is first to cook the 
fish sufficiently to coagulate the albumen contained in it, then to 
express aa much of the oil and water ae may be, and to dry the 

• The prioo hero staUd i» u giTen me by Mr. Tre*t in Angnrt, 1861. Ab this 
goes Into the printw'B handi I nndentanii tb« price hu been odTanoed to SSO p«r 
ton {ineluitinf bagi, ■hipping, &D.) 
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the rocks, but is generally obtained after etorma which tear it oB* 
and throw it upoa the shore. 

Many other marine plants are found upon our coast, but the 
three last named far exceed all the others in abundance and form 
the great bulk of what passes under the name of sea-weed and is 
collected for fertilizing purpoaos, and it is chiefly to these that my 
remarks will be directed.* 

Sea-weed differs widely from any land planta, and far exceeds 
any of the latter in manurial value. At various times analyaes of 
several species have been made, bnt chiefly with reference to ascer- 
tain their comparative value for the production of kelp, by which 
is understood the partially melted ashes obtained by their combus- 
tion, and which was formerly the only source from which the eoda 
of commerce was obtained. It is not nntil recently that scientific 
inveatigatiouB have been made into their constituents with refer- 
ence to the fertilizing properties of the unbumed plants. 

In 1856, Prof. Anderson contributed a valuable paper to the 
Transactions of the Highland andAgricultural Society of Scotland, 
and some of the results of his analyses are given below. 

The first noticeable peculiarity of sea-weeds, is that they contain 
a very large proportion of water, varying from 10 to 88 per cent. , 
half or more of which they readily part with on drying, the re- 
mainder being held with considerable tenacity. Another ia that 
they contain a much larger proportion of mineral constituents ; 
100 parts after being dried at the temperature of boiling water, 
yield from li to 20 per cent, of ash, the amount varying with tiie 
species used, its maturity, stage of growth and the locality where 
it grew. No cultivated plants yield so much, and few more than 
half as much. This ash is rich in alkaline salts, including phos- 
phate of lime. In fact the ash of sea-woeds contains all the sub- 
stances taken from the soil by our usually cultivated crops, and so 
it may bo considered a general, rather than a special fctilizer. 

The analyses of Prof. Anderson above referred to showed the 
following results : 

* Putui laceharinut, eommoDl; known m " ]>aloe," proiri in cooBidemble quuiti- 
tiee OD eome parts ot oar coast, and to a limited extent 'm collected for sale. Sheep 
ue vei7 fbndof it, and it is said that to It is owing mnchof the peauliar cxcdlenee 
of Island nnttoD. 
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Fucus nodoaus. 

Water. 74.81 

Nitrogenone componnds,* 1.76 

Ash, 4.89 

Fibre, 19.04 



The asb of the same yielded the following: 

Per oxide of iron, 0.26 

Lime, 9.60 

MagDeeia, 6.65 

Potash, 20.03 

Iodide of potaBsium,'}' 0.44 

Sulpharet of Bodium, 3.66 

Soda, 4.68 

Chloride of sodium (common salt,) .... 24.33 

Phosphoric acid, 1.11 

Sulphuric acid, 21.97 

Carbonic acid, 6.39 

Silica, - - - , 0.38 

100. 
Fucus Veaicuhstis. 

Water, 70.57 

NitrogenoDB compounds,^ 2.01 

Ash, 5.37 

Fibre, 22.05 



Tho ash npon farther csamination yielded as follows: 

Per oxide of iron, 0.36 

Lime,  8.92 

Magnesia, - - - 5.83 

Potash, 20.76 

Soda, 6.09 

Iodide of Potassium,' 0.23 

Chloride of sodium, 24.81 

Phosphoric acid, 2,14 

* Conbuning oitrogeD, .28. t CoDtaming iodine, .83. t ConUining nitrogen, .S2. 
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Sulphuric acid, 28.01 

Carbonic acid, 2.20 

Silicic acid, 0.6T 

100. 

Dr. Anderson analyzed several specimens of Lamiuaria, which 
showed results not much dissimilar from the above ; the chief di^ 
ference being that a very largo specimen yielded several times as 
much of protein compounds as did a smaller one, thus indicating 
what would otherwise seem highly probable, to wit, that full grown 
plants are richer as manure than those which have not come to 
maturity. 

A specimen of mixed sea-weed which had undergone partial fer- 
mentation gave the following results ; 

Water, 80.4i 

Protein compoonds, 2.85 

Fibre, 6.40 

Ash, - - 10.31 

100. 

Containing nitrogen, 0.45. 
The ash of the above yielded : 

Per oxide of iron, 2.35 

Lime, 18.15 

Magnesia, 6.48 

Potash, 12.77 

Chloride of potassium, 9,10 

Iodide of potassium, 1.68 

Chloride of sodium, 22.08 

Phosphoric acid, 4.59 

Sulphuric acid, 6.22 

Carbonic acid, 13.58 

Silicic acid, 3. 

100. 
Dr. Anderson then remarks. " In estimating the value of sea 
weed manure it may be most correctly compared with farmyard 
manure, for both substances are of vegetable origin ; and though 
the latter contains also abundance of animal excretions, yet even 
they are indirectly derived from the food of the farm animals. 
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the fact tbat some of its constituents are conveyed to some dis- 
tance inland by the spray and vapors from the ocean in sufficient 
quantities, and so far as they are thus carried the farther applica- 
tion of these docs no good, while beyond they produce marked 
effects. The same principle holds here as in other manurial appli- 
cations. If a soil naturally contains or annually receives a suffi- 
ciency of any element required by plants, no good effect will be 
produced by adding more, while most marked results will appear 
from the use of the same where required. 

The efficacy of sea-weed is often, but very erroneously ascribed 
chiefly to the salt contained in it. This, it is true, is not without 
its value, but if this were all, the use of sea-weed would be a very 
expensive mode of applying it. A ton of fresh sea-weed, as we 
perceive by the analyses, gives about a twentieth of its weight of 
ash, say one hundred pounds, of which about one-quarter is com- 
mon salt (chloride of sodium.) Now the price of a peck or a half- 
bushel of salt would be small pay for collecting and hauling a ton 
of sea-weed, and if this were all it would be folly to do so. Its 
chief value probably lies in the nitrogenous compounds and the 
phosphates which it contains, but not all. As Prof. Anderson 
remarks, it contains nearly all the constituents required by land 
plants, and so may be considered a general rather than a special 
manure. Besides these it contains substances not found elsewhere 
and which may possibly have some influence, either directly or 
indirectly. Iodine, in the form ofloduret of Potassium, is contained 
in the Fuci, but this fact is of comparatively recent discovery. It 
doubtless exists also in sea-water, as the plants have no other 
source from which to obtain it ; yet chemists have not been able to 
find it there, although by the appropriate test, so small a propor- 
tion as a thousandth part of one per cent.— a millionth — is readily 
detected. Who can tell but that this or some other yet undiscov- 
ered substance may actually exist in land plants in very minute 
quantities. If such be the fact, the requisite quantity is necessary, 
bo the proportion ever so small ; and the addition of an inappre- 
ciable or imperceptible amount might vary results greatly. Such 
a hypothesis suggests a plausible explauation of the way in which 
sea-weeds maybe effective to an extent not indicated by the results 
of analytical examination. 

I have known of sea-weed having been carted fifteen or twenty 
miles into tho interior and used with satisfactory results. Cei^ 
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t^iily this coold not be the case had it not poaseeaed, for the soil to 
which it was applied, a value beyond that of farmyard manure, for 
the cartage alone would have made that cost more than it was worth. 
A noticeable inetance of ita efGcacy fell under my observation the 
paat snmmer, A farmer in Penobscot county living from twenty 
to thirty miles from the sea-coast catried home about ten buefaels 
and applied it very sparingly in several drills where he planted 
potatoes. The whole piece was otherwise manured atike with a 
moderate dressing of farmyard manure. The larger and more vig- 
orous growth of the tops was remarkable. The question was put 
to Dr. E. Holmes of the Maine Farmer, who with me examined the 
piece. How great an additional amount of farm manure would 
probably be required to produce the effect apparently due to the 
ten bushels of sea-weed F and his reply was, not less than three 
loads. Since harvest I have received a statement of the compara- 
tive yield of several drills, with and without the sea-weed, as fol- 
lows ;—" Two rows with sea-weed produced two andahalf bushels, 
two rows of the same length side by side without the weed, pro- 
duced ODC bushel and two quarts. I took pains to select the land 
of equal fertility in both cases. The ten bushels of sea-weed gave 
' me, as near as I could judge, eight and a half bushels of potatoes. 
I was so well pleased with the result that I intend trying it on a 
larger scale next spring." This shows an increase of about one 
hundred and thirty per cent, in the yield over the part where bam 
manure alone was used. At this rate the application of a cord of 
sea-weed would add to the crop not far from ninety bushels. 

Sea-weed usually undergoes rapid decomposition, and if left in 
heaps in a fresh state, diminishes aatooishingly in bulk. Its addi- 
tion to farmyard manure hastens the decomposition of the latter, 
and greatly improves its quality. 

It may be advantageously used in various modes. Its employ- 
ment as a top dressing to grass fields usually exhibits great fer- 
tilizing power, resulting in a large increase of crop the next year, 
sometimes for several years, but the results when used in this way 
are not so uniform nor so lasting as when used in composts or 
when plowed in green. The cause of sucb discrepancy, whether 
due to the character of the soil or to some other cause, I have not 
been able satisfactorily to determine. As a top dressing for grass 
some of its efficacy is doubtleaa due to its action as a mulch, 
although when thus used it rapidly cnimbles down and sooa dis- 
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appears altog'cther. On some seaEide and island farms it is almost 
the only manure employed, and is used both in compostB and as a 
top dressing, and is often plowed under in a fresh state. Farms 
thus manured, retain their productiveness year after year, thus 
proving by experience what chemical analysis teaches us, that 
sea-weed is a general, rather than a special manure, and like farm- 
yard manure and unlike superphospUate of lime or other special 
fertilizer, it furniahes not one only, but nearly or quite all, the ele- 
ments required by our usually cultivated crops. 

To what extent sea-weed may be available to the inland farmer 
is not yet known. That it may be to a considerable estcnt seems 
highly probable as it can be readily dried by exposure to the sun 
and air to a degree securing it from 'rapid decomposition and 
greatly lessening its weight, in which condition it might be con- 
veyed to a considerable distance into the interior. Perhaps in this 
state it might be screwed into bales like pressed hay, or if it 
should prove too tough and unyielding, it might if so well dried as 
to became brittle, be ground, as in a bark mill, and packed in bar- 
rels or bags. If it could be dried so as to reduce its weight to 
one-third of what it is when fresh, I have no doubt it would prove 
decidedly more valuable to the inland farmer than the poudrctto . 
usually sold in manure markets at |1.50 to $2 per barrel, and it 
could bo furnished at a very low price. At my suggestion, several 
persons have been experimenting on this point the present season, 
but their results have not yet reached me. Should the manufac- 
ture offish guano become as CKtcnsivc as it promises lo be proSt- 
ablc, the platforms used for drying it might be employed for drying 
sea-weed during several months before fish become abundant. 

A vast trade in partially dried sea-weed, and one profitable to 
both seller and buyer, is carried on by the fishermen of the west of 
Ireland, and no reason is known why the same may not be done 
here,* 



* It HOB m; intention to submit «ome rvmarliB in this pl&c« regarding the lub- 
stance knawil us nuicit btd, (n depoeit foand id Inrge quaatittes on the flats adjoin- 
ing man; afourbHysand crtehe, and nbicb proves u biglily Tnluable and permanent 
fertiliier on clayey loams near the sea coast, but which is too heavy fur Iransporta- 
tiOD to a great distance inland,) but the necessity of sending this portion of my 
report to the printer at an early day, in order lo allow time to publish the reports 
of the ScieotiGc Survey, obligee me to omit them for the present, it being impo*- 
rible to write out my nolea in seaaoD, 
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S^u. Gonoerning the vaiae of salt as a fertilizer the most con- 
tradictor; views have been held. On the one hand it has bemi 
extolled as the chief sonrcc or snmof all fertilization. The author 
of the Jeureii Bouae of Art and Nature, an old book, famoas in its 
day, declares that " it is salt that maketh all seeds and plantes to 
growe," " that no dtmgne which is laide on barraine grouodes 
Gonld anie way enrich the same if it were not for the salt which 
the straw and hay left behind in their putrefaction." On the 
other hand it has been freely denounced, as in its very nature hos- 
tile to vegetation. To prove this some old writers quote scripture 
(XXIX Dent.) and say that its being coupled with burning and 
brimstone amply shows its noxious character, as also is the custom 
of sowing subjugated cities with salt (Judges IX: 45) to ensure 
perpetual sterility. If the Bible had been written to teach agri- 
cnltnre, these passages might be more pertinent to the case. As 
it is, it would not be difficult to show that its use as Ajerttlizer 
waa known in early times, as we are also told that " salt is good," 
but salt which lost its aaltness — that is, mineral salt, containing 
earthy impurities, from whiAh the salt had been washed ont by 
rains, leaving only the inert matters — is good for nothing, unless 
to make roads of, being fit neither to apply directly to the land, nor 
yet to mix in a compost heap. 

Experience baa amply shown that the employment of salt in 
agriculture has frequently been attended with injurious results, and 
it has just as plainly demonstrated also that its judicions use has 
proved beneficial. Regarding no single substance is there so great 
need of accurate comparative experiments and scientific research 
to determine its Usee and value uid the proper modes of using it 
as this, for notwithstanding the great length of time during which 
salt has been used for agricultural purposes there is yet considera- 
ble doubt as to ita action and value. From the facts within my 
knowledge I am convinced that it possesses great efficacy when 
properly used. We all know how near Peruvian guano came to 
being discarded as a noxious substance, on its first being intro- 
duced into En|^and,from the many failures of crops whioh wo now 
know to be wholly due to its injudicious employment. Several 
millions of bushels of salt are now said to be used in England an- 
nually for fertilizing purposes, and if this is profitably done in a 
"sea-girt isle" where so much is every year deposited on the land' 
by natural canses, it is reasonable to sappoae that Us use kt a. 
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longer distance from sea-spray and salt vapors wonld be attended 
irith still greater advantage. 

The chemical composition of salt is about 40 per cent, of sodinm 
(the base of soda) and about 60 per cent, of chlorine. Hence >ta 
name. Chloride of Sodium. The aalt of commerce generally con- 
tains more or less of impurities, one of the most common of which, 
in salt prepared from eearwater, is chloride of magnesium, and often 
amounts to two or three per cent. This being a very deliquescent 
salt, attracts moisture from the air, and when such is applied to 
land it secures to tho soil a perceptible degree of moisture. When 
dissolved in water, salt or chloride of sodium, becomes muriale of 
soda by the decomposition of water, and the union of its hydrogeji ' 
with the chlorine forming muriatic acid, and of its oxygen with the 
sodium to form soda. Salt when dissolved in water is decomposed 
by lime ; the latter, having a stronger affinity for muriatic acid than 
soda, unites with it, leaving the soda free. The soda thus set free 
possesses alkaline pi-opcrties similar to potash and is valuable both 
for itself and especially by its action on peat or muck. One of the 
most economical composts for many uses which the farmer can 
use, where lime and salt arc reasonably cheap, is made by spreading 
i^nick lime on a layer of mnck and slaking it with water saturated 
with salt and intimately mixing the whole. A bushel of salt, a 
barrel of quick lime and fifty bushels of muck are fair proportions 
in which to use them. The eltect is so to change the vegetable 
matter of tho muck as to render it available for plant food. 

Salt forms a constituent of some plants and to such extent it is 
itself a direct plant food. Root crops are more benefited by it than 
grain. For mangolds it is especially necessary and almost indis- 
pensable to a good crop. Many have found salt with manure to 
prove more effective for turnips than double the quantity of manure 
alone. One part manure and three parts salted peat 'or mnck 
has been found to produce more potatoes and turnips than four 
parts of barnyard manure alone.  

Pasture is often benefited by a moderate application of salt, the 
feed being rendered both more abundant and more palatable and 
nutritious. Its benefit hero, as in many other cases, will be much 
in proportion to the distance from the sea from whence salt may 
be brought in spray or vapors. 

The application of salt to grain crops has been extensively proved, 
and in very many instances has been attended with good results. 
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Wheat and barley are more benefited by it than oats. It ib uBually 
applied broadcast after the graia is well started at the rate of five 
or six bushels per acre. Sometimes much heavier dressings have 
been made, but caution should be used and no heavy applications 
bo made except after first trying it in moderate amount. Salt has 
a tendency to retard germination, and growth also in its earlier 
stages, but it strengthens the after growth. Roots, as potatoes, 
turnips and mangolds are more solid from its use and more nutri- 
tious. It causes grain to become heavier in the ear and shorter 
in the straw — many think the straw stifl'er as well as shorter. It 
certainly hastens its maturity, lessens the liability to lodge and to 
rust and gives a brighter straw. 

From a valuable paper by Prof. Voelcker of the Royal Agricultu- 
ral College, I givo some extracts. "The utility of salt in fcediog 
and fattening stock is highly spoken of by many practical feeders, 
while others deny that it is of great use to animals. There can be 
little doubt however, that salt in moderate rations is conducive to 
the general health of animals, for it is largely required for the for- 
mation of blood and various animal juices. Animals, especially 
sheep, are very fond of it. Salt is said to prevent rot, scab, intes- 
tinal worms- and other diseases, which the; are liable to contract 
from unfavorableness of situation or change of climate. It in- 
creases their appetite, promotes the power of digestion and modi- 
fies their natural timidity, and may therefore be given with advan- 
tage to them in moderate quantities twice or three times a week. 

Salt is a nover-failing constituent of all articles of food upon 

which our domestic animals are usually fed ; but as the proportion 

of salt in the several kinds of food is very variable, the utility of 

salt in feeding or fattening will be greatest when food is supplied 

' naturally deficient in this compound. 

Beneficial as salt may be, under some circumstances, to the 
higher animals, it is decidedly pernicious to Oiose of the lower 
orders. Even in small qumtities it operates fatally on cold-blooded 
animals ; and is therefore used with advantage for destroying 
worms, newts and most insects. A strong solution of salt is a con- 
venient agent for destroying slugs and other vermin in the ground, 
and as, at the same time, it kills weeds, it may be used for keep- 
ing gravel walks in good order. A sprinkling of salt on lawns at 
the rate of ten bushels per acre, is said to prevent worm-caBts and 
to give greater vigor to the graBS. 
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A strong solation of salt is sometimes used for steeping seed 
wheat as a preventive against smat ; bnt as sulphate of copper is 
a rnach more certain means wo would not recommend the use of 
salt. Salt has been applied to the land in varions other ways, to 
prevent rust, mildew and cither fiingons diseases of the cereal crops. 

Common salt has been employed in all ages and in all countries 
for the purposes of promoting vegetation, and has been fonnd 
especially useful in inland countries; In some districts it has failed 
to produce any beneficial effects upon the growing crop, and has 
consequently suffered in the high estimation in which it was held 
in England a century ago. Still salt is largely employed for ma- 
nuring purposes, and there is no doubt that in many cases it pro- 
duces a sensible improvement in various crops. Its use has been 
particularly recommended for the cereal crops ; and numerous ex- 
periments have been published from time to time in which the 
application of salt has produced a considerable increase in the yield 
of wheat, barley and oats. Thus Mr. C. Johnson fonnd it answered 
exceedingly well en a light and gravelly soil in Essex. The pro- 
duce per acre, on a part which had not been manured for four years, 
was found to be IT bushels and 26 pounds ; and on a part which ho 
manured with five bushels of salt per acre, and which likewise had 
not received anymannrefor four years, the yield of wheat amounted 
to 26 bushels and 12 lbs. In a comparative experiment on a part 
which he manured with stable dung, to a crop of potatoes in the 
preceeding year, he obtained 26 bushels and 52 Iba. Mr. C. John- 
son is, accordingly, a great advocate for salt as a manure for wheat, 
and recommends it to be applied some time before sowing the seed 
' in a dose of no less than ten bushels and nor more than twen^ 
bushels per acre. Many others also speak very highly of salt as a 
man n re for wheat. 

The use of salt was fonnd less beneficial by Mr. Fleming on 
oats — the increase over the unsajted portion being only two bush- 
els per acre. On barley a very large increase was obtained by 
Mr. Bansome in Suffolk. Without salt the crop was thirty bushels, 
and sixteen bushels of salt raised the produce to fifty-one bushels. 
Hany other experiments on grain crops might be named, but arc 
omitted,' as for the most part they were not conducted with the 
requisite care and accuracy. 

Salt is said to give strength to the straw, and theoretical reason- 
ing leads us to expect this, but whetJier it is really the case or not 
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haB never been determined b; direct experiments. ^ Ifeither theo- 
retical speculation, vague statements nor solitary practical obser- 
vation can establish so important a &ct, which can only be proved 
by the rigorous tests of a series of well conducted comparative 
experiments. 

The Qse of salt for root crops has also been highly recommended ; 
and in some experiments by Mr. McLean of Mid Lothian, a consid- 
erable increase in the turnip crop was observed by the addition of 
tovx cwt. of salt to thirty carts of dung per acre. Boot crops, 
especially mangolds, contain » considerable proportion of common 
salt and it is therefore very probable they will be benefited by a 
generous supply. It has been estimated by Prof. Way that tur- 
nips contun according to the average of his trials about two 
pounds of common salt in every ton of balbs, and mangold wurzel 
6J pounds. Tliese analytical remarks lead us to expect that salt 
will be highly favorable to the luxuriant growth of root crops and 
in an especial manner to that of mangold wurzel. 

It is well known that a saturated solution of salt is capable of 
killing weeds, and we know further that some plants are injured 
by a dose of salt which decidedly improves others. There have 
been made as yet few precise expenmente with a view of deter- 
mining in what quantities and under what conditions salt exercises 
a beneficial eSect upon our various cultivated crops. That salt 
affects various plants differently will be seen from a series of ex- 
periments which we made some years ago with a view of ascer- 
taining in what quantities salt exercises an injurious and when a 
beneficial effect. The following is a summary of the results of 
these experiments. 

1. Salt solutions containing 3 grains of salt per pint, or 6 grains, 
12 grains, and even 24 grains of salt per pint, produced no injurious 
effects on cabbages, field beans, onions, chickweed, {&ellaria 
media,) thistle, (Carduua praiensis,) annual meadow grass, (Poa 
annua,) radisbcB, (common long red,) which were watered regu- 
larly with these solutions during two montiis. Plants of sweet 
scented vernal grass were killed by a solution of 21 grains to the 
pint after the lapse of one month. 

2. Such weak solutions appeared to benefit most plants experi- 
mented upon, especially cabbages and radishes. All had a fresher 
and more Inxuriant appearance than those watered with run water 
only. 
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8. Salt solutions containing 48 ^aine per pint, exercised a preju- 
dicial effect in the course of a month on the chickweed and annual 
mcadov grass, but had do injurioua effect on cabbages, field beans, 
onions, radishes and thistles. 

4. Salt Bolatious containing 96 grains per pint, exercised an 
injurious cfTect upon cabbages and field beans, but did not injure 
onions, radishes and thistles regularly watered with aolutiona dur- 
ing two months. 

5. Cabbages will continue to grow, though sickly, when watered 
regularly during a month with a salt solution containing 192 grains 
of salt per pint, and even when watered with a solution containing 
381 grains of salt per pint. 

6. A solution of salt containing 192 grains per pint, proved preju- 
dicial to onions regularly watered with it during one month. 

1. A solution of salt containing 24 grains to the pint decidedly 
benefited radishes, onions and cabbages. 

8. Grasses arc affected by salt more readily than any other of 
the plants espcrimeuted upon. 

9. Bulbous plants, and plants with succulant leaves are espe- 
cially benefited by the application of salt. 

Many of the plants in these experiments had taken up so large a 
quantity of salt that they tasted quite saline, but notwithstanding 
this they grew healthily. This evidently shows that salt in mod- 
erately dilute solution, can be taken up by many plants without 
exercising a pernicious effect. 

In man} cases in which salt has been applied to the land it has 
failed to produce a sensible improvement of the growing crop ; but 
in examining the circumstances under which it was unsuccessfully 
employed we shall frequently be able to point out the cause of the 
failure if we pay due regard to the following considerations : 

1. The neighborhood of the sea must necessarily interfere with 
its action. On land situated along or near the sea-coast or which 
is exposed to the action of prevailing sea winds, the application of 
salt will in most cases prove useless, because the soil in such 
localities contains already sufficient to satisfy the wants of the 
growing crops. It is well known that the spray of the sea is con- 
stantly borne by the winds to a great distance. Moreover the 
clouds which form over the sea contain a greater or less amount of 
salt which will be deposited in the soil by the rain. In England 
rain seldom falls in which a sensible portion of salt cannot be de- 
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tected by delicate tests, and this no doabt explains at oqce why 
the application of salt to the land in continental countries has been 
attended with much better results than in England, and most of 
the ^Inres which hare occarred from ita use have been experi- 
enced on farms exposed to the sea. 

2. Some soils, in inland districts contfun salt ; and the presence 
of deposits of salt, or the occurrence of salt springs, a&brds indica- 
tions that on land near auch localities the application of salt will 
be unprofitable. 

3. Salt is not a universal manure and for this reason it cannot 
supersede the use of other manures. 

4. Where salt is freely given to the stock, their manure will 
contain much of it, and so its application otherwise will be less 
effective. 

5. In dry seasons, common salt, like other saline manures, exer- 
dses little or no effect if supplied in moderate quantities, but may 
prove injurious when used in large doses." 

Salt, as all know, is largely employed to preserve meats from 
putrefaction by its antiseptic quality. Perhaps it is less generally 
known that in small quantities its effects are just the reverse — it 
promotes putrefaction, and hence one use of salt, and a veiy im- 
portant one to the fanner, is in compost heaps, to facilitate the 
decay of organic substances and bring them into condition to 
become nutritious food for plants, and while salt does this it is not 
spent or lost, but itself becomes a substantial and valuable addition 
to the heap. Some of the most BUCceBsfiil farmers and gardeners 
I have ever known, invariably use salt in their composts, and could 
not be persuafled to forego its employment. 

The use of salt in sufScient quantities will arrest the fennenta- 
tion of animal manures, and thus by varying the amount used, the 
decomposition can be regulated, bo as neither to be too slow or too 
rapid, and thus preserve all its fertilizing elements. So far as my 
observation extends, the use of salt among the farmers of Maine is 
steadily increasing. I have met some the past season who use 
froin one hundred to two hundred bushels a year, and with mani- 
fest advantage — employing it both for giaia crops, (chiefly barley,} 
root crops, in composts and sometimes as the top dreasing to grass 
and pasture lands. I believe it to be worthy more extensive use. 
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OtrLTtTATIOH A FERTUiZlNa AflENCT, AS REALLT M MAKU^. Ib OST 

need of meaoB to render agricnltare more prodactive it has been 
cnstomary to nmk muitire aa the principal ag«ncy, and a stifflcient 
supply of it, aa the one thing nredfal. Manure, we hare been tc4d, 
is the food of plants ; that by iU application we mnst supply what 
the plants need which they cannot get from the soil, so that they 
may make vigorous growth. We are alcm informed of the amoant 
and nature of the mineral matters taken from the soil by the crop, 
and which needs to be returned to, or replaced in, the soil to save 
it from exhaustion. The importance of manure is not for a moment 
to be doubted, but it may be questioned, whether in seeking for 
tbis, we hare not failed to attach dne im^portance to another agency, 
vis;., cultivation, or tillage. Id many cases, and probably in the 
«ajority of inatancee, with what ia commonly known as Blron^ land 
there is a considerable proportion of its constituents in a condition 
unavailable as immediate food for plants, bnt which needs only to 
be finely pulverized, and exposed to the decomposing influence of 
air ^nd water and frost, to be brought into a condition to feed 
plants, and that rapidly enough to secure a vigorous growth. The 
practice of bare following is a very ancient one, and until within a 
century or two was the chief means employed to restore the fer- 
tility of worn out soils. Its efficacy was believed to arise from a 
supposed necessity of allowing the land to real, as if it were possi- 
ble for an inorganic substance to become fetigued with bearing, 
like an organized, liviag being. When the absurdity of (his idea 
was realized, the practice of fallowing came to be distrusted be- 
cause supposed to rest on a false theory. The fact is, that the 
succeas which attends fallowing depends upon changes, both me- 
chanical and chemical, which take place in the soil by means of 
pulverization and weathering, and these are very conaiderable. I 
hare very little doubt that upon our strong clayey lands the prac- 
tice might be revived with advantageous resnlta, particularly if 
accompanied with the application of lime. The theory of Tull, that 
fine particles of soil constitute the food of plants, we now know to 
be erroneous, nevertheless practice based on that theory produces 
highly satiafactory results; not because plants are fed directly 
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upon Be3, bat because b? palvniziog the ooil we aecare the libetft- 
turn of plant A>od which before vaa locked ap b; reason of being* 
tn « condition in which plants could get no good from it. This 
&ct may alao serve to show in a forcible light one reason why the 
results of chemical analysis cannot always be depended on to iadi- 
cate the degree of fertility to be expected of a given soil. The 
chemisl tells us truly of what it is composed, but in order to get 
at his results he sutyects the sample of soil given him to various 
ptooesses, including the utmost degree of palverizatioa and the 
action of powerful Holvents, processes which are not repeated nor 
even imitated by the farmer unless in tbe faintest degree possible. 

Let us consider for a moment the origin of soils. When we look 
at h ledge or boulder of solid rock, (and the time was when the 
whole sur&ce of the earth was only rocks,) we find it supporting 
only the lowest grade of vegetable life— lichens, unfit to support 
man or beast. Xiet this same rock be crushed or crumbled to a 
coarse powder, (and it matters not whether this be aocompliahed 
by mechanical blows or by natural agencies,) let it be exposed to 
the air and frosts, and wet with runs, and we soon find the same 
material capable of supporting a higher grade of plants, and by 
degrees, as these perish on its surface and hecome mingled with its 
substance, its quality improves, both by the addition of the organic 
matter of the plants grown upon it and perhaps by the remains of 
animals fed upon them, and also by the- gradual decomposition of 
the stony matter which yiolds up more and more of its constituents 
in such an altered form that they may now become the food of still 
more and better plants. 

The quality of soils will of course depend very largely upon the 
character of the rocks which form its basis, but if these be good it 
is evident that the soil will att^n its highest fertility when all ita 
particles are in the finest state of division possible. Now we all 
know that common soils are far from being in such a finely divided 
state. A part of most soils is fine, more is coarse, and much is 
coarser still. It is one great object of tillage to efiect this division 
and to expose all its particles to the decomposing agencies of na- 
ture, and so to make it available in the highest degree for plants. 
Tillage does not directiy add to the soil, as manure does, but by 
developing ita hidden capabilities, and also in other ways, really 
enridtes it. 

Something more than a century ago Jetiiro Tull pnUished » 



74 BOARD OF AQBICUi;nTBE. 

work oc agricnUnre in which he held'that earth ia the trtie paba- 
Inm of plants; that to secure the higheBt fertility it is 0DI7 needM 
to reduce the soil to the most finely divided state ; that the action 
of dang was merely to ferment and crumble the particles of earth 
finer and finer. He also tlilTBnced other notions so opposed to 
prevailing views and practicee, and I may add, so different from 
what science has since taught us, that he was looked upon and by 
many is still supposed to have been only an absurd theorist. But 
in truth Tull's practice was far better than his theories ; and making 
due allowance for the very imperfect knowledge of the acienoes 
related to agriculture, of that period, it must be acknowledged that 
Toll's views were those of a deeply observant and philosophical 
mind, and they are every year attracting increased attention. Tall 
advocated the constant subdivision of ibe soil by abundant cnltiva- 
tion, and the arguments by which ho supported the practice were 
chiefly two. The first, that by the breaking np aod subdivision of 
the particles of soil, a new and constantly increasing food yielding 
surface, or as he called it, "pasture" was provided fur> the roots 
of plants. His second argument was, that by the continual open- 
ing and loosening of the soil opportunity was given for the air to 
enter it and to confer increased fertUity. Tull knew little or noth- 
ing of the real nature of these atmospheric influences, for when be 
wrote, even the names of carbonic acid and ammonia were un- 
known, but he was nevertheless fully convinced by close observa- 
tion and experiment that the air did exercise a beneficial influence 
on the soil, and his endeavor was to secure that influence to its 
fullest extent, and here he was right and bis practice worthy of 
being greatly extended. 

In a word, tillage operations are as rei^ly a means of fertilization 
as the application of barnyard manure or any other substance, and 
this not because they add anything to the soil, but because they 
develop from within the soil resources which before were of no 
.practical value. 

The 'subject is one of great importance and worthy of more att«n- 
tion than has hitherto been bestowed upon it, and I am happy to 
give below the views of Mr. Henry Tanner, Professor of Agri> 
culture. Queen's College, Birmingham, as lately published in a 
foreign agricultural journal : 

" In order that a clear view may be taken of the relative value 
of cultivation and manure as fertilizing agents, it is necessary that 
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the nature of the soil should be Gzamineil, and its general proper- 
ties understood. Soils may be considered as consiBtiug of matter 
in three distinct conditions. The first has been termed the active 
mailer of soils, because it exists in a condition capable of being 
dissolved in water, and consequently available for entering into 
the circulation of plants and ministering to their growth. It has 
therefore received the term active, as being ready for the immedi- 
ate discharge of its duties ; and in this respect it differs very mate- 
rially from the two other portions of the soil. The second portion 
has been named the dormant matter of the soil, not that it is dead 
or useless, but simply in a state of inactivity, being insoluble in 
water, and therefore unfitted for entering into plants. It might, 
however, be said that all matter which is not active must be dor- 
mant, and this is quite true; but for the convenience of more 
clearly explaining the component parts of the soil, a further divis- 
ion has been found desirable, and hence we have a third portion, 
or the grit of the soil. We must, therefore, view the soil not as a 
homogeneous mass, but as consisting of ingredients congregated 
into three classes, as — 

The acHee matter of the soil ; 
The dormanl matter of the soil ; and 
■T^he-ffriUy portion. 

By the aid of chemical analysis, eacb of these may be again sub- 
divided into the several ingredients of which it may be composed. 
It will at once be evident that an analysis of the entire mass of the 
soil would give information which must be looked upon with cau- 
tion, and nsed with discretion. If an agriculturist wishes to know 
the composition of any particular soil, it is manifest that he 
requires, not an examination of the entire soil, but to know the 
constituents which compose the active ingredients of the soil, for 
these are the materials which influence the immediate fertility of 
the soil, and regulate its productive character. 

If you examine the three classes already named, you will see 
that they are simply distinct stages, through which the soil has 
progressed or is progressing. We have the grit or stony por- 
tion — the type of the original rocks, from which all soils are pro- 
duced^-and these are the fractured particles which have withstood 
the disintegrating action of the atmospheric agencies for a longer 
period than the other portions. But as under the crumbling influ- 
ence of the air, moisture, and change of temperature, these become 
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brokea up into a Bmaller and finer atBte, this gritty matter changee 
into tike dormant matter of onr BOils, in condition and appearance 
tormng part of the soil, bat still insoluble, and therefore valueless 
Be food for vegetation. Such then is the matter of the second 
class, or the dormant portion — viz., the finely disintegrated por- 
tions of the rocks and stones, apparently available for vegetable 
growth, bat still not in a condition to fiilfil that expectation. 
When, howeyer, the dormant matter has been more full; acted 
open b; the chemical agents in Hie rain and air, then its character 
alters, and it no longer remains insoInUe, but it readily dissolves 
in watw, and consequently assumes the active condition. Thus, 
each of these stages is a progressive advance, — the grit will ulti- 
mately become the pulverized dormant matter, and this will 
advance into the active condition. For these reasons we may 
consider — 

The active ingredients of the soil as the portion ready for imme- 
diate use ; 

The dormant portion to be rendered useful by cultivation ; 

The grit which is the store for fiitare years. 

We have every reason to believe tliat each of these portions may 
be composed of matter equally valuable as fertilizing agents, but 
differing only in one respect — viz., the time of their being availa- 
ble for use. Dr. Daubeny proposed the two appropriate terms of 
" active" and " dormant" for the two conditions already described, 
and, in a communication to the Boyal Agricultural Society, has 
shown ihe extent te which this distinction exists in soils. From 
the analysis given, it appears that about one-half of the alkalies, 
and one-eighth of the phosphoric acid, were in active form in the 
soils examined, and the remainder were dormant. If, therefore, a 
person had estimated the powers of the soil by its full analysis, he 
would have anticipated the aid of nearly double the quantity of 
alkaline matter, and eight times the quantity of phosphoric acid, 
which really existed in a form available for immediate uue. 

I shall now proceed to show the manner in which bodies exist- 
ing in the soil in a dorTiiant condition can be rendered active, and 
thereby available for the process of vegetation. 1 need not do 
more than remind you that two agencies are very infiuential in 
accomplishing this. These are rain water and changes of temper- 
ature. Rain water is not pure water, but as it f^ls through the 
air it dissolves carbonic acid gas existing there. It also carries 
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with H some of the atmoBpheric sir, and these gases, being con- 
veyed into the soil, perform very important duties, and contribntc 
to the one which now claims our attention — viz., tbe conversion 
of the dormant ingredients of the soil into the active conditioo. 
Chemical research has proved that carbonic acid and oxygen 
co-operate in carrying on a slow and almost imperceptible action 
upon the ingredients of the soil, thereby changing the insoluble 
gritty inatter of onr soils into dormant matter, this again into the 
more complete and active state, and then they assist in the final 
appropriation of it by the crop. Thus, the same agents co-operate 
throughout the entire change, and enable matter to assume these 
new forms. This action is of a chemical character, but it is pow- 
erfully promoted by the mechanical assintance rendered by changes 
of temperature. The influence of this is to be traced to the fact 
that bodies when they are hot occupy n^ore space than when they 
are cold; hence, by rendering a body hot and cold, you weaken 
its cohesive power. This is especially observable when the change 
of temperature is great, or when water is present in the soil. All 
have noticed the effects of frost upon the clods of soil in our fields — 
how the frost binda them together with the hardness of a rock, 
and, when it thaws, crumbles them into a powder. This same 
action takes place in the particJea of the soil, in a greater or less 
degree, according as they may be more or less exposed to the 
influence, and this breaking up of the soil esposee tresh portions to 
the action of the chemical agents spoken of Thus the combined 
action of thcHe very simple agents accomplishes by slow but at«ady 
action very material changea in the soil, rendering its fertilizing 
ingredients available for our use, and unlocking the stores which 
nature has made for onr present and future requirements. Thin is 
a very hasty sketch of the materials which we have to deal with ; 
but we must go on to show in what manner the processes of cul- 
tivation render the soil more fertile by the development of its own 
resources. 

The tillage of the land is designed to prepare it for the germina- 
tion of the seed, and, finally, the perfection of the crop. For the 
accomplishment of the former, the land has to be brought into a 
state favorable for the germination of the seed, or, in more general 
terms, I should say, into that free and loose condition which is 
known to be so necessary a preparation for sowing. This condi- 
tion, which is favorable for the first growth, is equally ao for the 
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aubsequent perfection of tbe crop. The operations b; which this 
result is gained consist of ploughing, rolling, harrowing, &c., and 
these are very beneficial in increasing the fertility of the land. In 
fact, we may view them as so many means for exposing the vari- 
ous parts of the eoil to the action of the air, rain, froet and tight. 

I have already stated that the carbonic acid and oxygen carried 
into the soil promote the chemical changes which awaken the dor- 
mant ingredients of the soil, and bring them into active exercise. 
In like manner, those parts of the soil which are upon the surface 
are exposed to these chemical changes, and thus a ceaseless action 
appears to be going on between them. This change is one by 
which the mineral matter of the soil is acted upon ; but, in addi- 
tion to this, we have other changes produced — viz., the decay of 
the orjonic maWer of the Boil^for the air and moisture promote 
changes in its character, and thus render it valuable for promoting 
vegetable nutrition. It is, however, worthy of note that, whilst 
the organic matter of the soil is undergoing decay or decomposi- 
tion, this change favors and promotes the conversion of the min- 
eral matter of the soil from a comparative useless state into a 
condition suited for the want of our crops. Any process or oper- 
ation which stirs the soil, and brings fresh portions under the 
influence of decomposition, promotes these changes in the organic 
and the mineral matter of the soil, thereby rendering them availa- 
ble for the nutrition of our crops. 

In this manner Ihe stores of the soil are opened up and reitdcred 
uneful; but I have now to show that tillage operations not only 
accomplish this desirable result, but they also prepare the soil for 
abstracting from the atmosphere fertilizing matter. The value of 
ammonia as a manure is well known, and upon its action the bene- 
ficial character of many of our manures is based. It is an expen- 
sive manure, but still its judicious use is remunerative in a very 
high degree. We send many thousands of miles for a large portion 
of our supplies, yet it is found in the atmosphere floating around 
us, and is there present in a condition available for the use of veg- 
etation. It is not necessary or desirable for me to refer to the 
sources from whence it is supplied to the atmosphere ; it is enough 
for ne to know the valuable fact that there are abundant stores 
prepared for the cultivator who is ready to receive a supply there- 
from. It is with great pleasure that I refer to a very valuable 
contribution to our knowledge of the principles which regulate 
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agricultural practice by Professor Way. It will be found in the 
sixteenth volume of the Royal Agricultural Society's Journal. 
He there proves the presence of nitric acid and ammonia in the 
atmosphere; that these bodies are removed from the air in two 
ways — ^by the absorptive powers of the soil, and by the rain dis- 
solving them and carrying them into the soil. He very judiciously 
remarks: 'The atmosphere is to the farmer like the sea to the 
fisherman, and he who spreads his nets the widest will catch the 
most.' It is not that all land derives equal advantage from this 
magazine of wealth, but land receives and profits just in proportion 
as the industry and intelligence of man render it capable of drink- 
ing in these fertilizing matters. 

Thus you observe there are two channels through which the 
nitric acid and ammonia of the atmosphere become introduced into 
the soil — ^the one by the direct absorptive powers of the soil, and 
the other by the intervention of rain bringing fresh stores within 
reach of the soil. With regard to the former of them, I may say, 
that although it does not come properly within the limits of the 
subject under our notice, still the practical connection is so mani- 
fest that I shall not refrain from going into some brief notice of 
it; but before doing so, I shall notice the agency of rain. This 
must be viewed as an assistant agent which gathers the accumula- 
tions in the atmosphere, and brings them within the influence of 
the absorptive powers of the soil. If, therefore, such rain passes 
away on the surface without entering into the soil, it is manifest 
that its services are lost. Hence land which by natural or artifi- 
cial drainage allows the rain to pass through it, carries into the 
soil its hidden treasure, which in any other case would pass away 
to some other recipient, or to the nearest streamlet. The value of 
the assistance to any agriculturalist simply depends upon its ser- 
vices being accepted and turned to some useful account, or else 
rejected, and its agency wasted. 

We may now notice the absorbent powers of our soils. The 
researches of Professor Way (published in the Journal ofQie Royal 
Agricultural Society, volume 16), are of the deepest importance to 
agriculturists. I will, therefore, briefly bring before you the re- 
sults of these researches. It was observed that, when a solution 
containing ammonia (or other alkaline salts) was passed through 
a portion of soil, the soil separated the ammonia from the liquid, 
preserving it from being again washed out of the soil ; and this 
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action was finally traced to tbe presence of bodies in the Boil, 
known aa the double Bilicatea. A BilicatQ is a compound of silica 
with another body — say, for instance, silica and soda prodace a 
silicate of soda — but the double silicates are very peculiar, for in 
these we have silica combining not with one body but with two 
bodies : for example, there is the double silicate of soda and aln- 
mina ; the double silicate of lime and alumina ; and a third, which 
is the double silicate of ammonia and alumina. But you will ob- 
serve that alumina is present in each, and the only difference is 
that Boda is present in the first, lime is present in the second, and 
ammonia in the third. In most soils we find these double silicates 
present, but their value varies very considerably. We may now 
observe the difference in their character and mode of action. The 
double silicato of soda and the double silicate of lime are each 
capable of separating ammonia when it is dissolved in water, but 
the double silicatf! of lime alone has the power of separating ammo- 
nia from the air ; the double silicate of lime is, therefore, decidedly 
the more valuable salt of the two. The double silicate of soda is 
readily converted into the double silicate of lime when lime is added 
to the soil, consequently the addition of lime to the soil renders it 
competent to absorb more ammodia from the atmosphere, and 
thereby gives it greater powers of acquiring fertilizing matter. than 
it previously possessed. 

In addition to this benefit another desirable result has been 
attained by the use of lime— viz., that, as nearly all soils contain 
ammonia in them in a dormant state, the use of lime displaces part 
of this ammonia, and thereby this fertilizing matter becomes avail- 
able for the plants growing in the land. 

Thus it is seen that in the soil there are bodies capable of sepa- 
rating ammonia from the rain as well as from the atmosphere, and 
afterwards preserving these fertilizing stores until required for the 
crop. We have in the use of lime a double advantage ; it not only 
gives the soil superior powers of acquiring that valuable fertilizing 
matter ammonia, but it also renders the existing stores of dormant 
ammonia ready for active service in promoting vegetation. It is, 
however, of no practical value to ue having in our soils the means 
of accumulating fertilizing matter, if at the same time we place it 
in a position in which this power is rendered inoperative ; conse- 
quently we have two means by which to promote the accumulation 
of ammonia in the soil, and these are — 1st, increasing the capabili- 
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ties of the soil to absorb ammonia ; and, 2(1, giving the atmosphere 
a free access to the soil, so that these powers may come into full 
operation. The addition of lime to the land has in this respect a 
double action— viz., it sets part of the ammonia in the soil free and 
available for promoting vegetable growth, and it also renders the 
soil more competent for accumulating a store which will maintain 
the fertility of the land ; and thus we have in the use of lime as a 
manure, a valuable means of realizing the first requirement — an 
increased absorbing power. The attention may now, however, be 
advantageously directed to the facilities for the increase of these 
powers, and these are manifestly twofold — viz., the exposure of the 
soil fully to the air, and the passage of rain through the land. The 
tillage of the land is therefore just the agency required to accom- 
plish this desirable result ; for as I have said before, the inversion, 
stirring, and crushing of the soil by the various operations of 
ploughing, cultivating, harrowing, and rolling, each and all pro- 
mote the exposure of fresh portions of the soil for atmospheric 
action ; and whatever capability is possessed for the secretion of 
ammonia, the soil is thus furnished with the opportunity for its 
exercise. 

If you view our field labor as so many means for exposing every 
portion of the surface soil to the air, you will at once realize the 
value of many operations which we have hitherto only considered 
as of mechanical value in preparing the land for seed, by rendering 
it light, and giving the roots freedom for their growth and exten- 
sion. But the advantages are double ; for not only is it necessary 
for tlie luxuriant growth of a crop that it should be so placed that 
its roots have a freedom of action for searching after the food 
which the crop requires, but, as I have already explained, the 
means we adopt for attaining this result equally facilitate the suc- 
cess of the crop by the accumulation of fertilizing matter which is 
being simultaneously made. This free and loose condition of the 
soil is equally favorable for the passage of rain into the soil ; and 
when this is properly assisted by an efficient under-drainage, then 
alone is the full advantage derived from the rain and its fertilizing 
contents. 

With a knowledge of these principles, if you review that old 
established practice of fallowing, you will not fail to detect the 
reason for past success in this practice, and you will see another 
instance of that true union which exists between practice and 

6 
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BCicDce, which every lover of agricnltural progreas hails with feel- 
ings of pleasure. The true principle of fallowing has been to ex- 
pose the land to the wind, rain, frost, and heat, and to keep the 
land moving as much as possible. Manifest have been the advan- 
tages derived from extra ploughing, which to Ihe eye appeared at 
the time productive of little change or benefit, but the succeeding 
crop has in many such cases given evidence of increased capabili- 
ties of production, which, until lately, has been set down as simply 
resulting from the mechauica! condition of the soil being more 
favorable for growth, instead of its being also referred in part to 
the increase of food for the crop which was thus obtained. 

The use of lime for fallows is an old established practice loudly 
decried by some as exiiausting to the land, but still the practice 
was continued, because it was found to sncceed ; and now the 
practice has, hy its successful results, survived the period of its 
condemnation, and entered into one of more honor, in which both 
practice and science agree to* sanction and advise its use. Here 
let us all take a lesson for our future guidance, and remember that 
old established and successful practice has tmth for its foundation, 
and although there may also be some error intermixed with it, yet 
we shall be unwise to condemn any successful practice as useless 
which our present imperfect knowledge cannot esactly approve of 

Wo have now to notice the influence of tillage operations upon 
the organic matter of the soil ; and, without going into any un- 
necessary detail, I may remind you that the passage of i-ain water 
(and its associates from the atmospheric air) into the soil very 
materially assists in promoting the decay of these organic matters, 
and renders them serviceable for the support of vegetation. Thus 
every portion of the soil derives advantage from the tillage opera- 
tions to which it is subjected. The mineral matter of the soil 
which is in an active condition is thns enabled to pass into the 
circulation of plants. Those portions of the soil which are not in 
an advanced stage, but lie dormant in the soil, are by the same 
power awakened to action, and transferred into an active state ; 
whilst tlie insoluble grit of the soil has also gradually progressed 
into the next stage, or the dormant condition. The stores of am- 
monia which the atmosphere contains are gathered by the soil, and 
subsequently "liberated when required by a growing crop; whilst 
the org.inic matter of the soil is also by the same agency prepared 
to minister to vegetable productiveness. Thus we have nearly all 
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the reijuironifnts of our crops supplied from natural sources, and 
these nre rendered available by onr various tillage operations. 

The conclusion to which we are brought by these facts is, that 
tillage operations render free and available for vegetation certain 
fertilizing matters which arc essential for our crops, aud that the 
degree to whii^h the rCBourcCB of any soil are developed is propor- 
tioned to fhe extent of these operations. Practically it matters 
but little whether so much alkaline matter, ammonia, and organic 
matter is added to the soil by manure, or converted from a dormant 
to an active condition. It is manifest that in both cases the soil is 
equally enriched by equal quantities of the same materials ; but 
there is this advantage in favor of the tillage operations, that whilst 
the two methods may be equal in a chemical point of view, yet the 
mechanical conditions arc very materially in favor of cnltivation 
as a substitute for manure. The food being the same, equal results 
would be obtained, provided other conditions were equal ; but if 
the mechanical condition of the soil is very much improved, it will 
enable the crop to grow more frcclj', and this is so much the more 
advantageous for the increase of the crop resulting from our tillage 
operations. 

But what are the practical inferences we are to draw from these 
principles? Are we to consider our farms independent of our 
various manures? This would certainly be a prcmatuie conclu- 
sion. Wc sr-e how advantiigcous the use of lime is, and our argu- 
ments are certainly in favor of its frequent employment in moderate 
quantities. It is equally clear that there is a groat difierencc in 
soils as regards the mineral matter they contain ; for if they do not 
possess the several ingredients which the crops require, our tillage 
operations cannot develop them, and hence euch soils will still be 
dependent upon the supply of manure for fitting Ihcm for being 
productive. 

Those soils which possess rich stores of the mineral matter re- 
quired hy plants will be enabled to yield them to vegetation under 
the assistance of good cultivation. But as the majority of our soils 
are very deficient in phosphates, and as these valuable fertilizers, 
even upon well-managed farms, are being continuonsly removed 
from the land, and do not in regular course of farm, management 
find their way back again to the land, it is evident that few soils 
could withstand the removal of this important group of manures 
without some return being made periodically, and hence we inay 
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fairly anticipate considerable advantage from the continued employ- 
ment of phosphatic manures. The value of fannyard manure will 
still be equally great, and its economical value will not be depre- 
ciated because of tillage operatioim being in some manner a substi- 
tute. Tbey must rather stand side by side as valuable coopcratore 
in the eamo service, and not be looked upon as competitors. We 
must not prize our manures leas, but value cultivation more higlily ; 
and I have no doubt that thus the standard of our crops will be 
materially raised, especially if an active cultivation of the land is 
supported by a well-managed homestead, in which food is econom- 
ically consumed, and the manure carefully preser\'ed and prepared 
for the use of the farm._ 

Ton may, however, justly require of me some practical results 
in support of the principles named. This I can readily furnish. 
In fact, I have already based my arguments upon the success 
which has generally attended the practice of fallowing, and upon 
which most conclusive evidence is to be obtained throughout the 
couiitiy. I sliould, however, be guilty of a great oversight if I 
omitted to make reference to the ' Lois Weedon' system as another 
illustration of the principles I have already specified. Much as 
this has been a bono of contention both among practical farmers in 
dilTorent districts, as well as amongst scientific men, as to the prin- 
ciples invoIvc<l, still I fee! that 1 must not avoid miiking reference 
to it. Whatever may bo our preconceived ideas roKpcctiiig the 
nutrition of plants and the exhaustion of the soil, still here wo have 
a fact establishing beyond doubt that wheat maybe grown year 
after year upon land of moderate fertility; and notwithstanding 
that the soil has not been enriched by the use of manure, still .the 
!and has progressively increased in fertility, and the crops become 
more abundant and of superior quality. It is desirable that I 
should briefly notice some of the peculiarities of this system. The 
plan adopted by the Rev. S. Smith at Lois Weedon, in Koilhamp- 
tonshirc, is to divide the field into lands five feet wide. In the 
centre of these lands, the wheat is dibbled at the rate of two pecks 
per acre in three rows, one foot apart, thus leaving a space of three 
feet in width unoccupied. When the plant is up strong, the whole 
of the land is dug with a fork and allowed to lie rough for' the 
winter. In the following spring the land is levelled and well 
cleaned by the use of the horse-hoc, and this implement is freely 
used until the wheat is coming into blossom. The rows of wheat 
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are then earthed-up with a mould-board, and in the furrows thus 
made the subsoil plough is used tolerably deep. To overcome the 
injurious influence on the wheat, which is found to arise from the 
land being too loose, the Crosskill roller is used before the ground 
is sown, and also in the following spring. In this manner one-half 
of the ground is occupied in producing wheat, whilst the remaining 
half is under fallow in preparation for the next year's crop. Under 
this system the produce of this land (not worth 80s. per acre) has 
been raised from 16 to 40 bushels per acre. The crops from 1847 
to 1856 inclusive, averaged 34 bushels ; the crop of 1857 produced 
36 bushels; the crop of 1858 equalled 40 bushels : and thus the 
Jand, instead of showing any sign of exhaustion, gives proof of 
increasing fertility. The question naturally arises, to what source 
are we to trace these anomalous circumstances, that with the re- 
peated removal of these crops, without any compensation by manure, 
the soil aclvauces in fertility f It can be referred to no other causes 
than those I have already named — the convei^sion of the dormant 
^matter of the soil into an active condition, whilst at the same time, 
and under the same agency, the soil feeds upon the ni^'ogonized 
matter of the atmosphere, and secretes a store of food for the 
growth of the succeeding crop. With facts before us like these, 
it is folly to doubt the possibility of such being done, or to set it 
aside as an incredible story. It would, however, be equally 
wrong to entertain the idea that the same results would be attained 
under other circumstances. ' Doubtless, there is much land upon 
which equally satisfactory results may be realized, but there are 
also many districts in which the system could not be followed out 
remuneratively. A moment's consideration will prove this. To 
produce a crop of wheat, the land has to yield up not only nitrogen 
in a state fitted for assimilation, but also mineral matter, and with- 
out these supplies a luxuriant crop cannot be produced. The 
nitrogen may be derived from two sources, the soil and the air ; 
but the mineral matter can only be supplied from the soil. If by any 
plan we can render these supplies available with greater rapidity 
than the crops draw upon the land, then the productive powers of 
the soil are not reduced from the loss ; but under other circum- 
stances, the land must gradually become less productive. The 
plan adopted at Lois Weedon succeeds in maintaining 'the pro- 
ductive character of the land, and its success may be traced to 
two circumstances. 



BOAUD OF AQBICOLTtlRE. 

st — That the soil contains tiie necesaar; supplies of mioeral 

r ready for being brought into use ; and 

ond- — That the tillage operations are capable of rendering 

supplies available. 

ibsence of either of these conditions must produce a failure ; 

the required mineral matter were absent from the soil, no 
nt of tillage could produce it ; and so also if the mineral mat- 
ure present, but under circumstances which would not allow 

being rendered available, it could not be of any service to 
rop. This is a system which can only be fully carried out 
soils poBsessing certain mineral ingredients required for the 
; crop, for its chief merit consists in the development of hidden 
■manl stores of fertility which may exist in soils when little 
ted. In the case of the Lois Weedon soil, we have a thor- 
wheat soil, and hence its powers are brought into action; 
rhereas you cannot develop properties which are not pos- 
), you must not expect to carry out this plan upon soils ot 
posite character. We must not, however, reject it entirely, 
or these soils, for there is a most valuable lesson to be learnt 
t, which will always be of service, and that is the proof it 

of the fertilizing results of tillage operations. The Lois 
on system may have its special districts for its successful or 
ccssful adoption, bjit the lesson we gather is of universal 
ation — viz. that the culture of the soil is a most powerful 
finable cause of fertility. 

may, in conclusion, add a few remarks to what we have 
y stated as to the extent to which tillage operations are a 
tute for manure. I have already shown that tbey are valua- 
omoters of fertility in all our soils, by the coTivorsion of the 
nt organic and inorganic matter they contain into fertilizing 
iais fitted to support and nourish vegetation, and that at the 
time the soil is rendered more competent for absorbing from 
^mosphere nitrogenized matter. These results, though evi- 
ipon all soils, will be more manifest upon soils already pos- 
g a fertile character, and upon such soils tillage might to 
extent supersede the use of manure ; but upon inferior soils, 
gh beneficial results will be evident, still tlio advantages 
offbe equal, and there will be greater necessity for the use 
luro. Upon whatever soil the trial is made, the result must 
lessity be regulated by the composition of the soil. If a soil 
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ia being cultivated which requires a free supply of the phosphates, 
and there is a natural deficiency in the soil, it is'clear that the use 
of some pboapbatic manure will be desirable, for no extent of till- 
age can compensate for the absence of Bucb a body. It is just the 
same with the other ingredients required by our crops. If the 
soil is fertile it possessee these stores, and then culture brings 
them into use. It may, however, be said, cannot a chemical anal- 
ysis of the soil at once indicate whether or not a soil is competent 
or not for the successful application of this system 7 I reply, it 
may be a safe guide in some cases, but the indications of nature, 
by the general products of the land, will be a safer guide in the 
minority of cases. There is, however, one important advantage 
which will result from tillage operations, and that is the storing 
away in the soil much of the ammonia of the atmosphere. This 
will take place upon all soils, but upon rich clays and loams more 
especially so. This is another powerful inducement for stirring 
and exposing the land^ — we have seen how valuable lime ia in pro- 
ducing this result, and that it is an important co-operator in the 
action. Hence tillage operations in no way supersede the use of 
lime, but render its action more beneficial ; neither does the culti- 
vation of the land supersede the supply of manure for the crop 
when the land is deficient in one or more of the ingredients which 
the crop requires. 

It is for these reasons, that wliilst we valne tillage operations as 
most important ^^encies for promoting the fertility of the laud, we 
must not allow them to supersede the use of manure. We shall 
still find an economical use of our manures equally imperative and 
remunerative, and our higher appreciation of the great value of 
tillage operations will, result in an increase of the average produce 
of our soils, rather than in depreciating the value of manures. 
Extremes are at all times dangerous. Whilst, therefore, we may 
more highly valne tillage operations, and upon many soils realize 
thereby similar results to those attained from the use of ammoniar 
cal manures, we must at the same time be cautious not to overlook 
the important results we obtain by the use of our various natural 
and artificial manures, and look to them as' valuable promoters of 
fertility, which will always produce profitable results in proportion 
to the skill and discretion with which they may be prepared." 

The foregoing considerations apply with principal force to what 
are commonly known as strong soils — loams, either stony or clayey, 
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idy soils. The latter much more than the former 
lal additions made to them of fertilizing materials 
»t they are more deficieDt in these. The addition 
land acts both to improve its mechanical condi- 
ore retentive of manure and moisture and by the 
la, and is an economical and permanent improve- 
ds, on the other hand, possess & natural advantage 
in the ease with which agricultural operations 
pon them ; and this is so groat as to compensate 
' for the necessity of heavier or more frequent 

t arrangement of Providence, abundant supplies of 
are frequently found in close proximity to these 
i beds of muck or peat, which with some prepara- 
ition of salt, lime, ashes and plaster is found to 
f to enrich them. In some of our counties, as in 
?rland, there are very considerable tracts of pine 
ils of little natural fertility, which may, I am fully 
Itivated with confiidorablo profit, but which have 
)nly to furnish but a very scanty support to those 

luch interested in an attempt to improve a soil of 
C Eben Cobb, Esq., of Gray, in Cumberiand county, 
3 statement of his operations and of their results 
^griven in the forthcoming report of the committee 
nents in that county, I cannot forbear to allude to 
?8 here. 

nee Mr. Cobb bought of a non-resident who had 
ict of sandy plain — poor hungry land, like much 
trice to bo fixed by the selectmen of the town. 

almost valueless, appraised it at $1.25 per acre, 
scordingly paid $15 for sixty acres. In 1858 he 
res, turning under the brakes, blueberry bushes, 

growth as thoroughly as possible,— harrowed it 
iring the season and got it tolerably subdued, the 
illed, &c.] — cross-ploughed in the spring follow- 
Eompojit prepared the previous season. This was 
' forty loads of mack ^ short distance (an inex- 
being near at hand) and mixing,it with a quantity 
' — from spots where charcoal had been formerly 
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burnt on the land, and adding some ashes, gypsum and salt ; then 
planted potatoes, com and beans. All the operations up to this 
time cost $83. Qis crop consisted of 400 bushels of potatoes, 
50 of corn and 5 of beans — worth that year $145. The same year 
be again mixed up forty loads of muck with ashes, &c., as before, 
and applied the following spring. The cost of the labor and the 
plaster, ashes, &c. bought for the purpose, for the second year's 
operations, amounted to $65, and the crop of I860 was 700 bushels 
potatoes, 100 of corn and 9 of beans, estimated to be worth $300. 
When I saw it last (in August 1861) the crops, notwithstanding 
the drouth, were looking well, better than the average of crops in 
the State ; and a half acre of buckwheat was decidedly the hand- 
somest piece I bad seen this year. It would appear that Mr. Cobb 
had inspired confidence in the minds of some as to the capabilities 
of such lands, as he informed me that he was lately offered $10 per 
acre for the lot, or $600 for what was appraised to him by disinter- 
ested parties at $75 a few years before. We have no reason to 
doubt the statements as above given, and they should encourage 
farmers occupying such soils to give his method, or some similar 
one, a fair trial. 

S. L. OOODALE, 

Sterttary Board of Aj^ricullurt. 



[The necessity of allowing time and space for the reports of the 
scientific survey, which by the resolves authorizing the same, were 
directed to be printed in connection with this report, compels me 
to omit some papers which otherwise would have appeared above.] 
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NATURAL HISTORY AND GEOLOGY 



STATE OF MAINE. 
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INTRODUCTION. 



To the Senate and Borne of Eepresenlatii-es : 

HaviDg been appointed by his Excellency the Governor, and the 
Secretary of the Board of Agriculture, to conduct a Scientific Sur- 
vey of the State, in accordance with the legislative resolves in 
favor of Buch a sur\-ey, approved on the 16th day of March, 1861, 
we have the honor to present herewith a preliminary report of our 
investigations during the pa.st season. 

Our commissions, given upon the 23d day of Hay, authorized ue 
to appoint assistants. As soon aa possible, we commenced our 
operations in the Geld, some one or more of tiio party being con- 
stantly at work from the 1st of June to the 18th of October. The 
following is a list of all the persons employnd in the orgniiized 
corps of the survey : 

EZEKIEL HOLMES of Winthrop, Naturalist, d-c. 

CHARLES n. niTCHCOCK of Amherst, Mass., Geologist. 
Assistants : 

Geobce L. Goodale of Saco, BotanUl and Ckeinist. 

J. C. Houghton of Still River, Mass., Mineralo'jid. 

A. S. Packard, Jr., of Brunswick, Enlum<jloiji4- 

C. B. Puller of Portland, Marine Zoolo'jisl. 

The following instructions were given us by the proper aalhori- 
ties in regaid to our field work. ** Aa an outline of operations for 
the present year, wo recommend as follows :^that, commencing 
operations the 1st of June, you proceed, by rapid reconnoisances, 
to examino as much of the western and coast-lines of the State, as 
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may be practicable, by tlic lOtli of July, — more particularly with a 
view to ascertain the kind, breadth and direction of tiie geological 
(urmatioQH which may bo found, in order to establish a basis or 
border line of delineation of a geological map of the State ; that, 
on or about July 10th, yuu repair to the more settled portions of 
Aroostook county, investigating its geology, natural history, agri- 
culture and physical geography, with especial reference to the 
resources and capabililies of the public domain in that section : 
thence to the slate an<] iron regions of Piscataquis county, making 
similar investigations; thfiice to the Penobscot river and up the 
east branch thereof to its head waters ; thence across to the Alle- 
guash river or other tributary of the St. John, and down said river 
to Fort Kent — thus vifiiting a section hitherto unknown to scien- 
tific exploration." 

In order to carry out the spirit of these instructions, wo foriiied 
two parties^the one to explore the western border and a part of 
the coast-line, the other to explore the remainder of.the coast-line 
and the eastern border of Aroostook county. Accordingly, I)r. 
Holmes, assisted by Mr. Oond:i!e, explored the district between 
Winthrop and Farniiiigtnn, to the western line of the State, then 
I'Xamined the country adj.iceiit New Hampshire from Umbagog 
lake to Kittery point, and thence along the seaboard to the mouth 
of Kennelicc river. This party devoted special attention to 
Zoology and Botany. The other party, consisting of 0. H. Hitch- 
cock and J. C. Houghton, explored the seaboard from Saco to 
Calais, making several excursions to the interior and to islands off 
the coast as occasion required ; thence through the north part of 
Washington-county to Houltoa, Presque Isle, Ashland, and pro- 
ceeded to Bangor by way of the Aroostook road. Ilere the two 
parties united in a joint exploration of the woods, leaving Bangor 
August 1. Dr. Holmes. C. H. Hitchcock, G. L. Goodale, A. S. 
Packard, Jr., with seven persons to assist as boatmen and hunters, 
went up the Penobscot river (east branch) down the Alleguash 
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Andersou of Wipilham, J. 0. Robinson of Thomaston, Ezekiel 
Rosa of Rockland, Messrs. Freeman, Sanborn and Dr. Porter of 
Cherryfield, Messrs. W. B. Smith, Charles A. Porter and Dr. 
Peabody of Machias, Col. J. C. Caldwell of East Machiaa, the 
Messrs. Chadbourne, and Jethro Brown of Perry, Dr. Swan of 
Calais, Hon. Shcpard Cary of IIonltoD, Rev. M. R. Koop of Ash- 
land, and W. S. Ripley of Parle. 



PART I. 

GENERAL REPORTS UPON THE NATURAL HISTOKY 
ANB GEOLOOT OF MAINE. 

/Si/ . 



DR. HOLMES' REPORT. 



7b (he Hon. SenaU and Bouse of 

BqtreaentativeB of the Slate of Maine : 

Gentleheh : — In accordance with the requirements of the reaolvea 
authorizing and commencing a Scientific Survey of Maine, I here- 
with submit the following brief report of observations made during 
the summer past in the department of said survey committed to 
my charge, viz : Physical Geography of the State, Natural History, 
and Agriculture. 

It must be evident to all, that this repott must be merely pre- 
liminary to a final report which will be due at some future period, 
when the survey of the whole territory to be explored shall have 
been completed. 

The careful exploration and critical and scientific examination 
of a tract of country covering more than thirty-one thousand square 
miles and a great part of those miles still covered with a dense 
forest wbich can be traversed advantageously only through its 
water channels by canoe or batteau, cannot be the work of a single 
summer nor a single year, however propitious may be the weather, 
or however favorable all other attendant circumBtances and require- 
ments may be. This " Report of Progress" must therefore be made 
up of apparently isolated facts and observations, which are to be 
more fully elaborated and collated when the whole ground shall 
have been gone over, and the work done. 

Being directed and empowered by the appointing power (His 
Excellency the Governor, and the Secretary of the Board of Agri- 
culture) to appoint such assistants as might be deemed requisite 
to the judicious prosecntion of the work, I accordingly, with the 
concurrence and approval of my colleague iu the survey, (Prof. C. 
H. Hitchcock,) selected the following named gentlemen for that 
purpose, viz : — George L. Goodale of Saco, Botanist; Alpheus S. 
Packard, Jr., of Brunswick, Entomologist, andd. B. Fuller of Port- 
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land, Marine Zoology ; and I have great pleasure in Baying that 
these gentlemen have, so far as the means and the time allotted us 
would alloir, performed their respectiTe duties with commendable 
and zealous fidelity. Their several reports, embodying the general 
results of their labors in the field, are herewith submitted. 



NoTBs OK TBI PnraiCiL Obooiuphy or Mainb. 

It will not do, in considering and examining the Physical Geog- 
raphy of Maine, or in other words, in giving an account and 
description of the localum and structure and peculiar characteristiGs 
of its bays, shores or coast line, rivers, plains, mountains and 
valleys, to be wholly circumscribed and hedged in by conventional 
or territorial lines. 

Nature has neither made nor observed any such lines, and in 
tracing in a geographical point of view, her operations and the con- 
nections of the several formations, of the country which exist in 
conformity with thoBo operations, we must occasionally ignore 
territorial and political boundaries, and look upon the whole struct- 
ure in all its parts and bearings. 

Thus viewed, you will see that Maine constitutes no small part 
of an immense peninsula, formed by the waters of Lake Cham- 
plain — the river and gulf of St. Lawrence on the north and north- 
east, the waters of the Atlantic from the southern shores of said 
gulf to the mouth of Kudson river, on the southerly side, and the 
Hudson river on the. westerly side. 

Of this peninsula, Maine occupies a large part of the central 
southern side, embracing the principal shore of the vast bay 
enclosed between Cape Sable on the north, and Cape Cod on the 
south. 

The natural grand divisions of this section of the peninsula in 
question — its sea-coast, rivers, mountains and plains, are remarka- 
ble for their broad developments, striking distinctive characteris- 
tics, and their influences on the climate, products and business 
lacilities of their respective regions. 

Sba-coabt. The shore line, though in straight course, contained 
within a little more than four degrees of longitude, extends never- 
theless in all its undulations and ramiBcations into the lesser bays, 
coves, creeks and river estuaries, keeping on the verge of high 
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rise to -iflmOBt innumerable islands and capes, and beadlaods of 
dtSierent ^menaions and forma, are, nevertheless, bat partial, and 
of Bni^I extent, compared to the whole area of our maratime bor- 
det;.yrhich still withetande the ceaeeleBS action of the waters that 
.-^re^s upon them in storm and in calm. Without desiring to tres- 
,' jtBSS on the geologiate departmonts, we may in reference to (he 
'-.'structure of our coast be permitted to say, that this elevation of 
' the present " dry land" took place at a period subsequent to the 
formation of the rocky strata which now characterize the geology, 
not only of this part, but of the whole peninsula of which Maine is a 
portion. This la made evident in a thousand instances of water 
action in places now far above where man has ever known it to flow. 
It is also made known by the deposit of fossil remains of marine pro- 
ductions. These remains are found, not only imbedded in the once 
plastic material of rocks of comparatively more recent origin than 
the primitive, or the metamorphic formations, and which will un- 
donhtedly in most instances be found resting upon the latter, but 
are also found lying loosely on their surfaces on the bottom of the 
soil which covera them. 

Whether there has been more than one upheaval, or several 
successive periods of the lifting powers, and whether there ia not 
now going on, slowly but silently and surely a similar process, as 
is the case now on the coast of Sweden and Greenland, are ques- 
tions to be decided by the geologists, but nevertheless of great 
moment in their results at least to the student of physical, aa well 
as topographical geography. 

In some locations, shells and remains of marine zoology have 
been found in places below the soil, but resting on rock surfaces 
high above the present bed of the Ocean. If these 'remains are 
found to be of the same species as those now existing in the adja- 
cent waters, would it not be a fair inference that their elevation is 
of rather recent date? 

A long series of careful observations, aided by patient scientific 
research by individuals on the whole line, are required, in order to 
accumulate facts in answer to the above question. They are im- 
portant to a clear and full nuderatanding and explanation of many 
points in the Hiysica! Geography of the State ; — also as it regards 
the explanation of many appearances and the location of certain 
remains, the causes of which are now very ohscare, 

1110 solutions of many other questions which arise daring an 
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fills a portioD of the weatem section of Maine in Oxford coonty, 
with innumerable enmoiits, many of them bnt little less in height 
to Mt. Washington and the adjacent peats. These form a sort of 
irregularly triangular belt of elevations, having its base of perhaps 
fifty miles in extent on the west line of the State, and its termintis 
at Mars Hill on our eastern boundaiy, in Aroostook county. This 
chain or system of moantains has many interruptions or breaks. 
From the western border, eastward the elevations diminish in 
height until they approach the wcBtern bank of the Kennebec river 
in Somerset county when there occurs a break in the continuity of 
the chain. They there sink down into hills and broad swells from 
which arc thrown up occasionally a lofty peak, as at Eineo, on the 
margin of Moosehead. In Piscataquis county they again assume 
the mountain size, especially on some of the northern tributaries of 
the Piscataquis river as instanced in Ebeme and Spencer moun- 
tains, and swelling higher and higher culminate at last in Eatahdin, 
one mile (5,720 ft.) in height. These swells stretch along to the 
western side of the east branch of the Penobscot, when another 
break in their continuity occurs, and they become more separate 
and less and less lofty, occasionally throwing up a somewhat 
isolated summit like the " Sngar Loaf" and " Chace'a monntun," 
and finally terminate in one of comparatively moderate height 
known as Mars Hill. Among the largest and highest of these on 
the west side are Speckled Mount or Mt. Matalluck in or near 
Grafton, Mt. Puzzle in Hanover, Mt. Blue in Avon, Mt. Abram in 
Sew Salem, and Saddleback and Bigelow in New Vineyard. 

North of this belt there are no we.ll defined and connected range 
of moantains. The general slope of the country on that side being 
toward the St. John river which drains the northerly sections of 
the State. On the south side the slope continues to the sea-coast 
and is drained by no less than six rivers of large size and extent 
besides several of minor length and dimensions. It is a little re- 
markable that several of the largest of these rivers take their rise 
on the northern side of the mountain bulk and have worked their 
way to the southern side and down the southern slope through 
gorges and narrow valleys of the range, and thence to the ocean.* 



» Thia proTra OaX the ftlploe belt we epoko of ia il*elf sitoate on the upper edge at 
liw southeni slape of oar territOTy. and that alUiough thcdr Bummita are ihr aboTe 
Uie slope of the plaina below, IbcJr baaec are on the eouthera aide of the water shed 
in that regkia. 
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Bod nigbt, in Bnmmer and winter, keeping the ceuelesB and per- 
petnal flow of rivers and streams that cairj health, fertility and 
exuberance throngh all our borders. Strike these mde and nn- 
comely mountains out of existence and your spiings would &il, 
your rivers dry up, your lands would become parched, and your 
herbage wither and die. N^or are these the only neos of mountains 
in the economy of Nature. Their sides affbrd sites for extensive 
forests, the lumber of which is so indispensable to civilized life. 

Long and long after the plains and moderate elevated hill sides 
have become cleared of their forest covering and changed to culti- 
vated fields, or devoted to the purposes of pasturage, these steep 
sides will furnish fuel and lumber of all kinds for the uses of the 
people, and without which suffering and depopulation would be the 
result. As a sccoudary use they also furnish a home for the varie- 
ties of wild animals, so convenient, if not necessary to man for the 
production of furs and skins which he makes subservient to many 
of his wants, comforts, and even luxuries. 

Further exploration and examination of this alpine region is 
requisite in order to ascertain their true height, their geological 
structure, and their character as it regards botaaioal and zoologi- 
cal products. Indications are, that many interesting specimens of 
alpine plants, as well as mineral and geological products will be 
found on and among tbem. Observations sbonld also be made' and 
experiments instituted to learn the effect they may have on the 
climate of their vicinity, and what variation if any they cause in 
the isothermal line, or line of equal temperature in summer and 
in winter. It is now an established fact that this lino of equal 
temperature is by no means connected with, or dependent on the 
degrees of latitude, but is an exceedingly irregular one. Hence 
we find that the mean temperature of any location, in a |^ven lati- 
tude, will not be sure to agree with another location in the same 
latitude 50 or an 100 miles west or east of it. 

This variation is brought about by a great many different causes, 
and among them the presence of mountains play a very important 
part. Facts and observations in reference to this variation of the 
line of similar temperature are of great use in determining the pre- 
cise character of climate, a knowledge of which is of so much 
importance in an agricultural point of view. 

Some progress has been made in these research^, but the time 
of one brief season is only sufficient to make a beginning. It will 
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floating their lumber to the mills and markets below. They are 
also, ID the appropriate seasons of the year, places of resort fur the 
hunter, and the fisherman, and sportsmen generally, who are in 
pursuit of game, recreation and health. All of them are remarka- 
ble for the purity of their waters and many of them for the beauty 
and picturesque scenery which surround and of which they make 
the leading feature. 

The largest of these is Mooschcad in a somewhat central portion 
of the State, and is estimated to be fifty miles in length and from 
ten to fifteen miles in breadth. 

Umbagog on the western border is estimated to be from fifteen 
to twenty miles in length and about ten in width. Cheeuncook, 
near Mt. Katahdin, twenty by from three to five miles. 

This is a meagre account of our series of lakes ; but until more 
extended and thorough examination of them with reference to their 
geographical position and extent and their capacity as reservoirs 
and sources of our rivers, and a scientific investigation as to tbcir 
natural history and their infiuence and bearing on the climatic con- 
dition of the surrounding country directly and remoter regions 
indirectly can be had, little more can be said of them. They must 
remain a broad and fertile field for future research by the geogra- 
pher, the naturalist, and general philosopher. 

Until this field has becD fully explored their inimensc value and 
^mjoitancc to the strength and prosperity of the State cannot be 
fully k'nown and realized. 

BivBBs. The great extent of our lake series gives rise to as 
many rivers which traverse the State in about equally divided 
sections, and thus afford communication from the interior to the 
ocean, givihg with their tributaries more widely distributed water 
power ihan can be found in any other section of the Union of an 
equal number of square miles. Not a tenth part of the water 
power, by which we mean eligible mill sites, is as yet occupied. 

The larger rivers of Maine are the Saco, the Androscoggin, the 
Kennebec, the Penobscot, the St. Croix, and the upper St. John. 
A vast number of streams, either tributary to some one of these or 
flowing independently of them, are scattered over other territory, 
affording all the uses and conveniences incident to such streams in 
the interior and estuaries and harbors at their mouths on the sea- 
board. 

The time allotted for exploration during the past season, gave 
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an opportunity for bnt brief examinations of a Bmall section of the 
upper parts of the Saco river and the Androscoggin, The Penob- 
scot was traversed from Oldtown to Chamberlain Lake. 

This examination, hasty and imperfect as it was, proves incon- 
testibl; the proof of the theory I have elsewhere advanced, that 
the upper sections at least, of each of onr largest class of rivers 
was formerly a connected chain of lakes. That these waters then 
washed very much higher, shores and banks than they do at the 
present day — that they at some period long back in the ages gone 
by broke through the barriers that held them in as lakes and set- 
tling down to their present bed, constitute the rivers as we now 
find them. 

Commencing on our western border, the first river of the larger 
class, is the Saco. This takes it rise on the White hills, princi- 
pally on the declivity of Mount Washington, bnt is constantly fed 
by the little mountain rivulets. Its general course through the 
notch and gorges of the mountains is southerly, until it reaches 
the southern side of the mountain belt above Fryeburg, when it 
sweeps round in a very serpentine but general east course to the 
east margin of this town, when it takes a general southeastern 
direction which it continnes to the Saco bay, where its waters 
mingle with the ocean. At Fryeburg and lower part of Conway, 
it once formed a large lake and in that condition received the par- 
ticles of the abrasions and washings of the mountains throngh 
which its waters came which were deposited on the bottom and 
shores of the quiescent lake. The barriers which held in the lake 
state in the neighborhood of Hiram, at length gave way and the 
waters settling down to their present bed left the extensive inter- 
vals and plains or alluvial land in and around Fi^eburg. A part 
of this interval at the present day often at times of extensive 
rains and freshetB becomes for a short time a lake and in that situ- 
ation additional alluvial matter becomes deposited, thereby gradu- 
ally raising the height of the interval and continuing its fertility. 
This takes place as often as the accumulations of water in the 
monntains above are too great to find a corresponding egress 
through the narrower channel below at Hiram or vicinity. Below 
titis last named place, the river fiowing in most cases across the 
"strike" of the rock formations through which it passes, receives 
checks and obstructions, thereby causing rapids and foils, the most 
of which are now taken np for mill sites and employed in the vari- 
ous industrial pursuits of life. 
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Ths last gtaai obetEoctioa of this kind is at S&co and its oppo- 
site shore (Biddeford) Irhere it has bqen made the sabject of con- 
summate engineering ekill and ia thereby employed as the motive 
power of some of the best maoafacturiDg estajblishments in the 
woild. 

The Saco river was early taken possession of b; the first settless 
of tJie countiy. Ita banks 4iid the banks of its tributaries nere 
nch in stores of pine and other lumbei which for nea|cl; two cen- 
turies made it the sceoe of extensive lumber operations. The 
legends and history of these and the concomitant incidents of 
pioneer life connected with them, would make, coul4 they be writ- 
ten, a volume full of romantic and thrilliug interest. 

Fuf ther and more extensive observations are required before a 
full and exact description of the physical geography of the Saco 
and tAe baaiu it drains can be given. 

Aadroaoogffin. The next principal river east of the Saco, is the 
Androscoggin. This takes its rise not far from the Canada line 
and the head lands that divide the waters of the Chaudiere, Kenne* 
b«c tributaries and the Androscoggin. It passes southwesterly, 
expanding in its course into the lakes Moosila Maguntic, Arg- 
wasoD, Uolechunkamunk, WaUakeoabagog and Umbagog. From 
this last lake it passes out on its northwest quarter, at first westerly 
and then southerly, in a sluggish quiet manner until it comes to 
Erol, in New Havpsiiire. Here it meets with obstructions and 
forms ^ fail which has been taken up for mill sites. It continues 
te flow in a southerly direction until it reaches Shelbume, when it 
sweeps round the base of the mountains easterly to the easterly 
line of Livermore, when it again curves southeasterly, which 
general course it holds until it unites with the Kennebec river at 
Merrymeeting bay. 

The AndrosGon^^ from the time it meets with its. first obstruc- 
tion at Erol has a difficult and troubled pathway, and has in con- 
sequence more rapids, falls and cataracts, than any other river of 
its size and extent in Maine. It also has along its banks at certain 
sections of its course, some splendid intervals as well as swells df 
npland of the first quality. Evidences are ahandant to prove Uiat 
it ivas once, in the space at least from Shelbume to East Liver- 
more, what a part of it is now at Umbagog and above, a connected 
chain of lakes, separated at certain places byobstrnctions which 
formed natural dams and held its waters at higher level, until they 
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almost aqaare about, in a aoatherlj direction, and spread itoelf 
over a large extent, depositing, while in motion, asjt passed along, 
the sands and heavier gravels and probabl;, while the ice prevailed, 
heavy boulders, thus forming sand bars and islands, &c. &c. which 
now constitute the swells and ridges and irregular curves that form 
the sur&co of that part of the country. It may be asked, if that 
were the case, why do we not find remains of shells and aquatic 
animals in the rocks and ledges near by f Because they belong to 
that epoch or period which geologists call "azoic," (wiOumt l^e,) 
a period before animal life, even of the lowest order, had com- 
menced — a period periiaps as early as when "the evening and the 
morning were the fourth day,"* and no living creature had yet 
started from the hand of the Almighty. And yet the movements, 
the abrasions and the doings of the elements then in action, stand 
recorded upon the et«mal hills in characters so legible that "he 
who runs may read." 

So full of obstmotions is the channel of the Androscoggin tiiat 
but a small part of it can be said to be navigable. Indeed it may 
be said that none of it, for although vessels of considerable size 
have been built at the foot of the falls at Brunswick and floated 
down to its junction of the Kennebec while light, they seldom if 
ever return up. This river has on some of its falls as at Brunswick 
and Lewiston, large manufacturing establishments for manufactur- 
ing lumber, cotton, wool, &c. Other very eligible rapids and faHs 
as at East Livermore and Rumford have as yet hardly been en- 
croached upon, while the power there running at waste is equal in 
volume and efficiency to any of its privileges yet improved. 
' Before completing the examination of the upper section of the 
Androecog^n, the time arrived when we were ordered to the 
expedition up the east branch of the Penobscot and through the 
wild lands on that route. Kemarks and observations on this last 
named river will therefore be given in the report on that part of 
the survey. 

 Owlogista and moEt IHTinea an now catMed that the mi dajg mentioned in 
regard to the creatioii, in OeimU, ai« not our utronomioal dnje at 24 honn each, 

bat long period! of time, in whioh Ood wrought out bj tlie operations of hia own 
lawi and power the several chongea which took place from chaos to the creation of 
man. To Him " a thousand yean are aa one day." 
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ZOOLOGY OF MAINE. 

BIRDS. 
I here ^ve a catalo^e of the birds that have been identified as 
beionging to, or found in different sectionB of Maine. In the arrange- 
ment I have followed the modem Bjetem, gronping them into seven 
Grand orGeneral Divisions. The generic and specific descriptions 
of these birds will form a part of the final report. Naturalists 
have, somewhat unwisely I think, made too many technical or scien- 
tific names and thereby loaded the department of Ornithology with 
synonymes. In this catalogue I have put down first the name by 
which they are described by the older pioneers of American Orni- 
thology, snch as Wilson and Andnbon, and lastly the name adopted 
by Baird in his recent works. I here take pleasure in acknowl- 
edging the kind and very essential aid I have received in this 
department from George A. Boardman, Esq., of Milltown, whose 
researches in the ornithology of his section of country and the fine 
collection he has made, make him good authority in Maine and \ew 
Bnmswick Ornithology. That section is more rich in birds of the 
Sixth and Seventh Divisions (Grallatores and Anatores) than the 
western portions of onr territory, 

DmsiOK I. — Raftobbs, (Bobbera.) 
Common Jfamt. TtchnUal or Scientific Aiimi. 

Golden Eagle. Aqoila Canadensis, L. 

White Headed Eagle. Saiiaetas leucocephalns, L. 

'Fish Hawk or Osprey. Faico halietus, L., Wibon. 

Fandion Carolinensis, Om. 
Great Homed Owl, Bubo Virginianos, Gm. 

Mottled Owl. Strix asio, L. 

Scops asio, L. 
Short Eared Owl. Brachyotis palnstris americanus. 

Bona. 
Brachyotis Cassinii, Brewer. 
Long Eared Owl. Otus Americanus, B<ma. 

Otus WilsonianuB, Leeaon. 
Great Brown Owl. Strix occlamator, Bartram. 

Syminm cinereum, Gm. 
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Con nan JVant*. 

Barred Owl. 
TengmalmiB Owl. 

Saw-whet Owl. 

Snowy Owl. 

Hawk OwL 

Suck Hawk or Bigfooted Hawk. 



(ConHnued.) 

Ticknital or ScUntifie JVa^nt. 
Syniiatn nebulosom, Foraier. 
Strix Tengmalmi, Om. 
Nyctale RichardBoni, Bonap. 
Strix passerina, L. 
Nyctale Acadica, 6m. 
Strix Dyct«a, L., Nyctea nirea, 

Daudin. 
Striz ulnla, L., Surnia ulnla, L. 
Falco peregrJQatuB, Wikon. 
Falco unatum. Bona. 



Pigeon Hawk. 


Falco temerarioB, Avd. 




Falco colnmbarius, L. 


Falcon. 


Falco iBlandiciiB, Gm. 


Sparrow Hawk. 




GoBhawk. 


Falco atricapillns, WiUon. 




Aatur atricapillua, Wilson. 


Sharp Shinned Hawk. 


Falco velox, Wilson. 




Accipiter fuBcna, Om. 


Eed Tailed Hawk. 


Buteo borealis, Om. 


Bed Shoaldeied Hawk. 


Buteo lineatua, Om. 


Broad Winged Hawk. 


Buteo PennsylvanicuB, Wilson 


Marsh Hawk. 


Falco uliginosuB, Wilson. 




Circus Hudsonius, Linn. 


Division II. 


-Inccssores, (PffTiAers.) 


Bobin. 


TurduB migratoriuB, L. 


Bed Start. 


Sylvia pinuH, Wilmt. 




Dendroica pinus, Baird. 


Wood Pewee. 


Muscicapa virena, L. 




ContopuB vireoB, Cahania. 


Pewee, Pbebe bird. 


Muscicapa fusca, Om. 




Sayomia fiiacuB, Baird. 


Great Created Flycatcher. 


MuBcicapa crinita, L. 




MyarchuB crinitus, Odbanis. 


Kingbird. 


MuBcicapa tyrauuB, Wits&n. 




TyrannuB Carol in ensis, Baird 


KingfiBher. 


Alcedo alcyon, L. 




Ceryle alcyon, Boie. 
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Common JV\me, 
Chimney Swallow. 

Bam Swallow. 

Tree Swallow. 

Bank Swallow. 

Moon froDt«d Swallow ; Cliff, do. 
Martin Bird. 

Night Hawk. 

Whippoorwill. 

Humwing Bird. 
Hermit Thnieh. 

Olive Back Thrush. 

Golden Crown Thrash. 

Water Thrash. 

Tit Lark. 

Canada Fly Catcher. 

Wilson 'a Blackcap. 

Yellow Rump Warbler. 

Black Poll Warbler. 

Bay Breasted Warbler. 

Black Throated Green Warblor. 



(Continued.) 

Tethnical or ScUntifie A^iax. 
Hirundo pelasgia, L. 
Chaetura pelasgia, Ste^tena. 
Hirnndo Americana, Wilson. 
Hirando horreoram, Barton. 
Hirando viridlB, Wilson. 
Hirundo bicolor, VieiUot. 
Hirando riparia, L. 
Cotyle riparia, Boie. 
Hirundo lunifrons. Say. 
Hirando purpurea, L. 
Progne purpurea, Boie. 
Gaprimulgus Americanus, WUKm.. 
Chordeiles popetne, Baird. 
Caprimulgus vociferuB, WiUon. 
AntrosomuB vociferas. Bona. 
Trochilus colubris, L. 
TurduB solitariuB, Wilaon. 
TurduB Fallasii, Gabanis. 
TurduB SwainBonii, Cabania. 
TurduB olivaceuB, Oiraud. 
Tardus anrocapilluB, WHwn. 
SeiuruB aurocapilliiB, Stoainson. 
TurduB aquaticus, Wihon. 
SciuruB NoTeboracenciB, NutlaU: 
Alauda rufa, Wilson. 
AnthnB LudovicianuB, hicht. 
Musicapa Canadensis, L. 
Myodioctes CanadeDsis, And. 
MuBcicapa puBilla, Wihon. 
MyodiocteB pusilluB, Bona. 
Sylvia coronata, Wilaon. 
Dendroica coronata. Gray. 
Sylvia striata, Latham. 
Bendroica striata, Baird. 
Sylvia castanea, Wilson. 
Dendroica castanea, Baird. 
Sylvia virens, Wilson. 
Dendroica virens, Baird. 



li-l 



BOABD OF AQBtarLTDRG. 



Common A^hu. 
Oape May Warbler. 

Blackburoian Warbler. 

Yellow Poll Warbler. 

Red Poll Warbler. 

Winter Wren. 

American Gold Crowned Wren. 

Jtnby Crown Wren. 

Bine Bird. 

Srown Creeper. 

Block and White Creeper. 

Black Cap Titmonse. ■.. 
Hadaon'B Bay Tit. 
Bed Eyed Vireo. 

Solitary Vireo. 
Cedar Bird. 

Bohemian Chatterer. 
Shrike or Butcher Bird. 

Scarlet Tanager. 

Cat Bird. 

White Bellied Nnt Hatch, 
Bed Bellied Nnt Hatch. 
Kne Grosbeak. 



(Con&nued.) 

TtehnietU or SeUiitifie JVamt. 
Sylvia maratima, Wilson. 
Dendroica tigrina, Baird. 
Sylvia pams, WiUon. 
Dendroica Blackbrnnie, Baird. 
Sylvia aeativa, Laiham. 
Dendroica aeetiva, Baird. 
Sylvia petechia, Wilson. 
Dendroica palmamm, Baird. 
Sylvia troglodytes, Wilson. 
Troglodytes hyemalis, VieHbd. 
Sylvia regulns, Wilson. 
BegnluB satrapa, Idcht. 
Sylvia calendula, L. 
Begnlas calendula, Lidil. 
Motacilla sialis, L. 
Sialia eialis, Baird. 
Certhia Americana, Bonap. ' 
Certhia maculata, Wilson. 
Mniotilta varia, VieiUol. 
Pams atricapillus, L. 
Pams HudsonicuB, Forsler. 
Muscicapa olivaca, Wilson. 
Vireo olivacens, VieiU. 
Vireo BolitariuB, YieiUol. 
Ampelia Americana, Wilson. 
Ampelis cedrorum, Baird. 
Ampelis garmlns, L. 
L&nios excnbitor, Forsier. 
Oollyrio borealis, Baird. 
Tanagra rubra, L, 
Pyranga rubra, VieiBoi. 
TurduB lividuB, WiUon. 
MimoB CaroIinensiB, Oray. 
Sitta Carolinensis, Om. 
Sitta Canadensis, L. 
Pyrrhnla enncleator, Aud. 
Pinicola Canadensis, Cabanis. 
tfOxia Goemlea, L. 
Oniraca coemlea, Saainscm . 
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iNdaSOBEB, 

Common JVihm. 
Rose Breasted Qrosbeak. 

Purple Finch. 

Yellow Bird. 

Pine Pinch. 

Bed CroBB Bill. 

White Winged Crosa Bill. 

Lesser Red Poll. 

Bobolink. 

Red Wing Black Bird. 

Crow Black Bird. 

Rnety Black Bird. 

Orchard Oriole. 

Baltimore Oriole. 

Raven. 

Crow. 

Bine Jay. 

Canada Jay. 

Snow Bnnting. 

Lapland Longspur. 
Shore Lark, Sky Lark. 

Baywing Bunlang. 



(OonHnued.) 

Tkchnital or Scientific ^amt. 
Loxia rosea, Wilson. 
Ooiraca Ladoviciana, Sioainton. 
Fringilla purpurea, Om. 
Carpodacus pnrpureus, Oray, 
Fringilla tristis, L. 
ChrisomitiB tristis. Bona. 
Fringilla pinns, Wilson. 
Ghrysomitris pinns, B<ma. 
Cnrrirostra Americana, Wilson. 
CurriroBtra leiicopt«ra, Wiison. 
Fringilla linaria, L. 
Aegiothne linaria, Cabanis. 
Emberiza oryzivora, L. 
Dolichonyx oryzivoms, Saainson. 
Stumns praedatorins, Wilson. 
Aegilaias Phoeoicens, VieiSol. 
Gracnla' qniscala, L. 
QniscaloB versicolor, VieiSot. 
Oracula fermginea, Wilson. 
Scolecopbagns fermginens, Sui'n. 
Oriolns mntatns, WHson. 
IcteroB spnrins. Bona. 
Oriolus Baltimore, L. 
Icterus Baltimore, Davdin. 
Corms corax, Wilson. 
Gorms carniroms, Bartram. 
Coitus corone, Wilson. 
CorvuB Americanns, Aud, 
Corvns cristatus, L. 
Cyannrus cristatus, Swainson. 
Corrns Canadensis, L. 
Perisorens Canadensis, Bona. 
Emberiza nivalis, L. 
Plectrophanes nivalis, Meyer. 
Plectrophanes lapponicne, Selby. 
Alauda comuta, Wilson. 
EremopMIa comuta, Bote. 
Emberiza graminea, Om. 
Poocaetes gramineus, Baird. 
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Comnoti JVonu. . . 
White Throated Sparrow. 

Chip Bird or Little Blue Snow 
Bird. 

Fox Colored Sparrow. 

Tree Sparrow. 

Swamp Sparrow. 

Yellow Winged Sparrow. 

Savannah Sparrow. 

Yellow Bill Cuckoo. 

Black Cockoo. 



( OonKnued. ) 

Tuknieal or SeiaOifie Aihu. 
Fiingilla albicoUis, Om. 
Zonotrichia albicoIliB, Bona. 

Fringilla Bocialis, Wilson. 
Spizella socialis, Boiia. 
FringiUa mfa, Wilson. 
PiuserelU iliaca, Swainaon. 
Fringilla arborea, Wilson, 
Spizella monticola, Baird. 
Fringilla palnetriB, Wilson. 
Meloapiza palastris, Baird. 
Fringilla paeaerina, Wilson. 
Cotomiculus paaserinuB, Bona. 
Fringilla Savaiina, Wilson. 
PassercnluB Savanna, Bona. 
Cuculna Americanua, L. 
Cocoygna Americaaus, Bona. 
CuculuB eiTthophthalmus, Wilson. 
Coccygttfl erTthophthalmuB, Bona. 



DiTisiOH in. — ScAHSOBEs, {CUmhers.) 



FDeated or Black Woodcock. 



Golden Winged Woodpecker. 



Yellow Bellied Woodpecker. 
Black Back three toed, do. 



Downj Woodpecker. 
Hairy Woodpecker. 



Picna pileatua, L. 
HylatomsB pileatus, Baird. 
PicuB anratua, L. 
Colaptes auratuB, Swainson. 
Gentuma flaviventris, Swainson. 
PicuB arcticQB, Aud. 
' Picoides arcticus, Oray. 
FicnB pubcBcens, L. 
Picas villosus, L. 



DmsioiJ IV. — Gtbatorbs, (Wkirkrs.) 
Wild Pigeon. Colnmba migraloria, L. 

Ectopiates migratoria, Swainson. 
LongtaQed or Carolina Dove. Columba Caroliaensia, L. 

Zenaidora GaroIinenaiB, Bona. 
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Dmsios T. — Basobes, {Soratchers.) 
Comnum JV^im. T^knical or ScUntific AaiM. 

RnfledGroiue or Birch Partridge. Totrao umbellne, L. 

Bonasa umbellns, StepheM. 
GaDada Grouae or Sprnce do. Tetrao Canadensis, L. 



DiviaiON Vi.- 
Blue Heron or Crane. 
Stake Driver or Bittern. 

Green Heron. 

Night Heron or Qua Bird. 

Golden Plover. 

Kildeer Plover. 

Piping Plover. 

Black Bellied Plover. 

Ring Plover. 

Ash Colored Sand Piper. 
Bed Backed Sand Piper. 
Semi Palmated Sand I^per. 

IdtUe Sand Piper. 

Pectoral Sand Piper. 

Purple Sand Piper, 
Sanderling Sandpiper. 

Spotted Sandpiper. 

Solitary Sandpiper, , 



■Grallatokes, (Waders.) 
Ardea herodi&s, L. 
Ardea minor, Wilson. 
Botaums lentiginosue, Stephena. 
Ardea vireBcens, L, 
ButorideB vireBcens, Bona, 
Ardea nycticorax, Wilaon. 
Nyctiardea Oardeni, Baird. 
Charadrins plnvialis, WiUon. 
Gharadrine Vir^nicnB, Borck. 
Oharadrins vociferue, L. 
Aegialitis vociferus, Cassin. 
Charadrins melodns, Ord. 
Aegialitis melodus. Gab. 
GharadriuB apricarios, Wilam. 
Sqnatarota Helvetica, L. 
Tringa hiaticala, Wilaon. 
Aegialites semipalmatus, Bona. 
Tringa canutns. 
Tringa alpina, L. 
Tringa semipalmata, WiUcn. 
Erennetes petrificatns, lUiger. 
Tringa puBilla, Wilaon. 
Tringa Wilsonii, NuOaU. 
Tringa pectoralis. Bona. 
Tringa macnlata, VieiU. 
Tringa maritima, Brunnich. 
Charadrins calidris, L. 
Galidris arenaria, lUiger, 
Tringa macolaria, L. 
Tringoides mocularins, Gray. 
Tringa eolitaria, WiUon. 
Rhyacophilns solitarias, Bona. 
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GaiiiATOBis, {GonHnued.) 


mmon JTami. 


Technical or Scieniific JVhmt. 


let. 


Scolopax semipalmatua, Om. 






low Legs. 


Scolopai flavipes/Gra. 




Gambetto flavipea, Bona. 


Tale. 


Scolopax Tocifema, Wilaon. 






Isoniaii Godwit. 


Limosa Hudaonica, Latham. 


lew Sandpiper. 


Tringa aubarqnsta, Ould. 


ericaa Snipe. 


Scolopax Wilsonii, Temm. 




Gallinago Wilaonii, Bonap. 


Breasted Snipe. 


Scolopax Noveboracensia, Om. 




Macrorhamphue grieeua, LeatA. 


odcock. 


Scolopax minor, Chn. 




Philohela minor. Gray. 


g Bill Curlew. 


NnmeniuB lonproatris, WUaon. 


Isonion Curlew. 


Scolopax borealia, Gm. 






aimanx Curlew. 


Nnmeniufl borealia, Latham. 


aetone Curlew. 






Strepailas interpres, lU. 




Tringa pugnax, L. 




PhilomachuB pagnax. Gray. 


1 or Common Rail. 


RalluB Carolinua, L. 




Porzana Carolina, rieiUot. 


t or Mud Hea. 


Fulica atra, Wilaon. 







DiTisioM VII, — Anatores, (Surimmera.) 
ida Gooao. Anas Canadensis, L. 

Bemicla Canadenaia, Boie. 
it Goose. Anas bemicla L. 

Bemicla brenta, Stefhent. 
lard. Anas boschas, L. 

ky Duck. Anas obscura, Qm. 

ail Duck. Anas acuta, L. 

Dafila acuta, Jenyru. 
en Wing Teal. Anas creccA, Foraler. 

Nettion Carolinensia, Baird. 
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Common Ainu. 

Blae Wing Teal. 



Qi&j Dock or Gadwell. 

Widgeon, 

Wood Duck, Sanuner Dock. 

Scaup or Black Head. 

Bing Neck. 

Wliistler or Golden Eye. 

Baffle Headed. 

Harlequin. 

Old Squavr or Longtailed Buck. 

American Scoter. 

Eider Duck. 

Gooeander or Sheldrake. 

Red Breasted Sheldrake. 
Hooded Sheldrake or MergaDBei^. 

Stormy Petrel or Mother Gary 
Chicken. 

Leach's Petrel. 
Great Shear Water. 

Manks Shear Water. 



{Ctmtinued.) 

Tteknical or ScUntifle Aiiiu. 
Anas discors, L. 
Qnerquedula discors, StepAoM. 
Anas clypeata, L. 
Spatula clypeata, Boie. 
Anas etrepera, L. 
Ghaolelasmus streperus, Grtn/. 
Anas Americana, Gtn. 
Mareca Americana, Sqphent.* 
Anas sponsa, L. 
Aiz sponsa, Boie. 
Anas mania, L. 
Foliz mania, Baird. 
Anas fuligula, Wilson. 
Fulix collaris, Baird. 
Anas clangula, ForBter. 
Bucephala Americana, Baird. 
Anas albeola, L. 
Bucephala albeola, Baird. 
Anas histrionica, L. 
HistrionictiB torquatus. Bona. 
Anas glacialiB, L. ' 
Harelda glacifdis, Leocft. 
Anas nigra, Wi^ion. 
Oidemia Americana, Sioainson. 
Anas molliasima, L. 
Somateria mollissima, LetuA. 
MerguB merganser, Wilson. 
Mergas Americanns, Cassia. 
MerguB serrartor, L. 
Mergus cncullatus, L. 
Lophodytee cncullataa, Reitii. 

Proccnaria pelagica, L. 
Thalasaidroma pelagica, Vigors. 
Tbalaasidroma Leachii, Bona. 
PufBnaa cinereus, Bona. 
Faffinns miyor, Faber. 
Pufliuus anglomm, Tbmin. 



Bcmnonc sobtet. 

Ordkb m.—lHanniTORA, {Itmal Eaters,) 
Vbm*. Teehnieal or ScUnt^ JTam*. 

Mole Shrew. Blarina talpoidw, Gray. 

Starnosed Mole. Coadylnra criatata, Bl. 



Oun IV.— Caktivou, (FZegft EeUera.) 



PaDther or Catamoant. 

Loup Oervier (Loo Servee.) 

Grey Wolf. 

Red Fox. 

Silver Fox, Black Fox. 

Fisher Gat. 

Sable, Fine Marten. 

Brown Weasel. 

£nnine. 

Black Mink. 

Otter. 

Sea Otter, (f) 

Skunk. 

Kaccoon. 

Bla(^ Bear. 

Common Seal. 

Hooded Seal. 



Felis concolor, L. 
Lynx GanadenBis, Raf. 
Cania occideutaliB, £tcft. 
Volpes fnlvuB, .SicA. 
YolpoB argentatuB, (var.) 
Mustela Pennantii, Erxl. 
Mustela Americana, TfivUm. 
PntonuB Gicognanii. 
Futoriua Richardeonit, Bona. 
PntoriuB nigroBceuB, Aud. 
Lntra CanadensiB, ^a6. 
Enhydra marina, Flemmg. 
MepMtiB mephitica, Baird. 
Procyon lotor, Storr. 
UrBuB Americanna, PaUat. 
Phoca vitulina, JAnr\. 
StOBunatopna criBtatua, Gm. 



Ordib 
Red Squirrel. 
Gray Squirrel. 

Black Squirrel. 
Flying Squirrel. 
Northern do,, 
Striped Squirrel, (Chip 
Woodchuck. 
Beaver. 

Jumping Mouse. 
Brown Rat, 

Common Houbc Moobc. 
White footed Mouae. 
Hamater Mouse . 



V. — RonxNTiA, {Gnawers.) 

SciuruB HudBoniuB, Paliat. 

SciuruB migratoriuB, Aud. 

SciuruB cinereus, Linn. 

SciuruB nigraL(Tar.) 

PteromyB volocella, Cw. 

PteromyB HudBonins, JV«!ft«", 
Munk.) TamiaB Btriatns. 

Arctomya monax, Qm. 

Castor GanadenBis, KuM. 

JacnluB HudsoniuB, Walter. 

Mna decuman US, PoUos. 

Mus muBculns, L. 

Hesperomys leucopua, Wagner. 

Heaperomya myoidea, Baird. 
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RofflNTIA, 


{Continued.) 


tmm Jnmt. 




Ttcknieal or ScUnt^ JV),wu. 


ocked MonM. 




Arvicola Gapped, Vigors. 


crat. 




Fiber zibethicna. Guv. 


ipine. 




Erethizon dorsatns, F. Guv. 


» Rabbit. 




LepUB Ametic»nuB, Erxl. 



Obdcb VI. — BuuiNAtiTU, (Ruminant Animaia.) 
e. Alcfl Americoniu, Jardine. 

on. Rangifer caribou, Aud. d Badi. 

GervnB Virginianne, Boddaert. 

1 VII. — CiTACBA, (Air-breathing, loam-blooded SeaAntmab.) 



t Whale. 


B&laena mysticaetuB, Ltnn. 


m Wliale* 


PhyBeter macrocephalua, 




[Laoepede. 


ed Rorqnal. 




bern Rorqual. 


Rorqualufl borealiB, Knox. 


sFiBh. 


GlobiceplialaB melas. Lesson. 


oise. 


Fhocaena communis, Cuv. 


ipus. 


Phocaena orca, (Fabr.) DeKay. 


1MB whklM an Mldm 




Ut thej w«n qaitt m 


Dunon. 



BOTANICAL REPORT. 



7b EZEKIEL HOLVES, M. D., 

NaluraUal to the Scientific Survey: 

Sir : — I have the honor to present herewith a brief catalogue of 
those plants, det«ct«d by me daring this Bommer, which have not 
as yet been credited to Maine in editions of our Standard New 
England Botany — Gray's Manual. In the catalogue, I have also 
noticed those, which, considered rare in the Manual, have been 
found growing common in Maine. And, at your suggestion, I 
have made notes of plants detected infrequently to which Dr. Gray 
has given an extensive range. 

It gives me much pleasure to add the names of some plants 
recently discovered by acute botanists in Maine, and which they 
have been so kind as to communicate to me. The list is also en- 
larged by some plants noticed lately by botanists of other States, 
and of which specimens have been placed at my disposal. 

Let me add, sir, that several plants were noticed and collected 
by me this summer, which I have little doubt will prove to be new 
species ; but sufficient time has not yet elapsed to obtain the scien- 
tific sanction pf our eminent American botanists in regard to their 
specific characteristics or previous nomenclature. Therefore they 
are omitted in this report, as I prefer to wait until I receive com- 
mnnications concerning specimens forwarded to them. 

In several instances I have been able to define the range of some 
species whose limit in our State was very imperfectly known. 

Anemone parviflora, Mx. — Occurs plentifully on the rocky baijks 

of the St. John. 
Anemone Fennsylvanica, L. — Common in Eastern Aroostook Co. 

on the banks of rivers and brooks. 
Adlumia cirrhosa, Sqf:, — Found in Aroostook county. 
Subularia aquatica, L. — Ponds in Waterford where it was first 

found by \nttall. 
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Solidago Yirga-fturea, L. tot. bumilis. — Mt. Eatahdin, b; Rev. Mr. 
Blake. 

Budbeckia birta, h. — Noticed in variona parts of Waebington 
county — "introduced within two years." 

Tanacetum Huronense, Svili. — On banks of main St. Jobn ; on 
Alle^ash, St. Prancis and Madawaska rivers. Not detected 
south of Seven Isles. 

Artemisia Canadeneis, Mx. — St. John. 

Artemisia caudata, Ms. — Wells, Sev. Mr. Blake ; also at York 
aod Biddeford. 

Arnica mollis. Hooker. — K.atabdin, rare. 

Nabalns racemosus, Booker. — St. Francis river. 

Lobelia Ealmii, L. — Eastern Aroostook connty. 

Sbododendron maximum, L. — Standieh, near Sebago lake. 

Plantsgo Virginica, L. — York cliffs. 
-Gastilleia sep ten trio nalis, lAndley. — St. Francis and St. John. 

BhiaanthuB Crista-Galli, L. — Lubec and Eastport, Mr. Houghton, 

Mertensia maritima, Don. — Plentifully at York beach ; also at Bid- 
deford. 

Halenia deflexa, Grieaeb. — Near Katahdin ; not seen by any of our 
party above Seboois river. 

Polygonum Tataricum, L. — Cultivated on the banks of the St. 
John, by the French who call it "rough buckwheat." Having 
escaped from fields it grows plentifully in the woods of upper 
St. John. As it is new to our New England Manuals, a descrip- 
tion is herewith annexed. 

P. Tataricum, X.— Lb. cordate-aagittate ; stem unarmed ; seeds with 
unequal angles and toothed. 

This grain conBtitutea the great staple of the food of the Acadi- 
ans of the river, and appears to ripen the fruit early enough 
to escape the September frosts. 

Euphorbia esula, L. — A troublesome weed near Perry. 

Myrica cerifera, L. — On the banks of the St. John. 

Salix Uva-ursi, Pursh, — Mt. Katahdin, Bev. Mr. Blake. Also found 
on "Traveller." 

PinuB fianksiana. Lam. — Noticed by me at two places only — the 
Traveller Mt. and on an island in Grand Lake. Lumbermen call 
it a scarce tree in Northern Maine. It is named by them " Lake" 
i^d "Hoc^-pine." 

Platanthera Hookeri, LiruiL — In Aroostook county. 
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where these pI&ntB occur, we find the mild climate and fertile soil 
which renders Aroostook county such a desirable home for a 
former ; in fact, the defining of such limits will serve to mark the 
line between the fertility of the Eastern part of the county and 
the colder timber land of the Northern and Western portions. 

One word iii relation to the specimens collected by me this 
summer and autumn. They were of course hastily prepared under 
the pressure of a daily task besides their collection, and during 
protracted journeys. - Therefore they are not all snch specimens 
as please a botanist, bnt they serve sufficiently well for the deter- 
mination of species. I have deposited for the present in the rooms 
of the Portland Society of Natural History, the following; 

Plants of Oxford county, 622 species. 

Plants of York county, 409 species ; of course some are dupli- 
cates of Oxford. 

Plants of Katahdin and vicinity, 123 species. 

Plants of Northern and Eastern Maine, 800 species. Exclusive 
of Ciyptogamia, there are 912 species and 9,000 specimens. 
.Yours respectfully^ 

G. L. GOODALE, 

Botanist to (he Survey. 



ENTOMOLOGICAL REPORT 

ON THE ARMY WORM AND GRAIN APHIS. 



BT A. B. PACKA&D, Jr., Bbqiitick. 



The Bommer of 1S61 will be long remembered by a^cnltnrista 
by the injury their cropa received from the sndden and unprece- 
denced appearance of a caterpillar which destroyed the leaves and 
heads of every sort of grain ; and of a species of Aphis or plard- 
louse that gathered in immense numbers on ihe ears of the grain 
that had been left untouched by the army worm, sucking out the 
sap of the ear, and tiius lessening very materially its weight; or 
if in many cases not doing as much damage as this, caueing mach 
apprehension and anxiety to farmers generally. 

No one in this State, at least, we believe, has ever heard of these 
two Insects before this year, thoagh very probably they have been 
living among ua, unnoticed from their rarity, for some years. We 
regret that we could not personally have observed the habits of 
tbese insects, but are obliged to depend on communications to 
agricultural papera. We are especially indebted to Mr. Saubom 
of the Massachusetts State Museum, for much information about, 
and specimens of the army worm (its chrysalis and moth,) and two 
of its parasites; to S. L. Ooodale, Saco, and to C. A. Shurtleff of 
BrQokline, Mass., for similar favors. Much interesting material 
is given in " Insects injurious to Vegetation, in Illinois : by B. D. 
Walsh." 

Abht Worm. 

The most injurious of these two insects is the larva of the Leu- 
oania unipuncia, one of a family of night-fiying moths that embraces 
an immense number of species. The genus Leucana has a spindle- 
ehaped body, a robust thorax, with a distinct collar juet behind the 
head which above is triangular, canying near the base, the thread- 
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like antennee or feelers, which are abont two-thirds the leD^ of 
the wiDgs. Two stout palpi, with a sleoder tip project from the 
under side of the head, from each side of the hollow sackiDg-tnbe 
used to snck the sweets of flowers, but which at rest is rolled tip 
between the palpi and rendered almost invisible b; the thick-set, 
long hair-like scales that cover the head. A little behind the front 
margin of the thorax ^ placed the wings ; the forward pair nar- 
row and oblong, arched slightly at the apex, and jnst below, ihe 
onter oblique edge balges oat slightly. The outer edge or that 
&rthe8t ont from, the insertion of the wing is in this genus two or 
three times as wide as the base. In the middle of the forewing ia 
a vein that runs out very prominent to just where it divides into 
three lesser branches ; on this point in the species described below 
ia a conspicuous white dot which gives it its name, unipunctata. 

The hind wings are short, broad and thin, just reaching out to 
the outer edge of the forewing. There is a slight notch near the 
middle of the outer edge, and the inner edge or that most parallel 
to the abdomen is fringed with quite long h«i7 scales, that run 
into the pale fringe of the outer edge, which is always paler and 
broader than that of the forewings. Both wings are mnch paler 
beneath, and do not show the markings of the upper side. When 
the moth is at rest the hind wings are laid upon the abdomen and 
partially folded, so that the forewings over lap one another above 
them, like a roof Thus folded, the ends of the wings are not much 
wider than the thorax. 

The abdomen tapers rather rapidly, ending in a pencil of hairs. 
The second and third joints of the legs are much thickened, the 
last joints armed with minnte spines, four of which are largest on 
the third joint. 

Oharacters like these ahow moths of this genus to be strong and 
swift on the wing. In meadows and grass lands when disturbed 
they dart suddenly up from under onr feet and plunge into covert 
very quickly again. In the evening they fly in great numbers into 
open windows, attracted by the light within. 

Most of our Maine species of Leucana have light colored wings, 
with dark streaks and dots, but the unipuiiclala is larger and 
darker colored. Its prevailing hues are rusty grayish- brown, 
sprinkled or peppered sparsely with black scales. The upper part 
of the head, the front part of the thorax or collar and friint margin 
of the forewing are of a lighter shade. Between the front margin 
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of the forewin^ and the veia or raised line reaching out to the 
white spot in the centre, is a rust; patch. Just beyond, about 
hiJf way between the white dot and the outer edge is a row of 
about ten black dots situated on the veins, running towards the 
apex of the wing, but the last three are deflected at a right angle 
inwards and up to the front margin, while a dark tine atarts from 
the comer or curve in the line of dots and proceeds to the upper 
»ngle or apex of the wing. The little veins of the outer edge are 
silvery, and between them in a row next to the fringe can just he 
seen little black dote. ' . 

The hind wings are pearly smoke colored, darker towards the 
outer edge, with a central spot of the same color which can be 
Been*on the nnder side. 

Beneath, the moth is a light pearly gray. The forewings are 
clouded in the middle, with a dark spot on the front margin one 
fourth of the way from the tip. The forewings are rather more 
pointed in this apecies than the other. The body measures nearly 
an inch long, and the wings expand a little over an inch and one- 
half. 

Having satisfactorily made out the species of which the army 
worm is the larva, we can proceed to tell what we know of its 
habits and transformations ; after this, how to guard against ita 
increase ; and what is done in nature to keep it within its proper 
bounds by means of external enemies and parasites. 

The eggs are most probably laid near ihe roots of our wild 
grosses, such as timothy and red top. They are in most species of 
this genus laid in large numbers, perhaps over a hundred by each 
moth in oertain tracts of land about the middle of June, probably 
in the New England States, because about that time the moth flies. 
In Illinois, the moth lays its eggs in April and May, from four to 
■ix weeks earlier than in the eastern States ; so the larva appears 
earlier ; the moths lay their eggs for a second brood in June and 
Jnly, whUe here the moth again appearing in October, most prob- 
ably then lays eggs which hatch out in the spring, though we have 
not positive proof to that efiect. 

Larva. About the last of June, these eggs placed in local and 
confined tracts of gross land hatch their young larvee which for 
four wee^s or thereabout feed incessantly tUl full fed on the grass 
around the place of their birth, straying ofi'as their forage is eaten 
up to fresh pastorea. But meanwhile "birda ami insect enemies 



BOEimnC SUSVET. igg 

thin ont their numbers ; a few cfa&n^ to chrysalids papse — a few 
moths appear in circamscribed spota and are veiy rarely beard of. 
The entomologiat considers the species a rarity and so very inter- 
esting — such we may consider the ordinary history of this moth. 
Bnt DOW, in 1861, the moth becomes veryinlereating in a new sense 
when it consumes millions of dollars worth of grain. From some 
hidden cause the cat«rpillar swarms in immense nnmbers, still in 
circumscribed spots, visiting only certain towns, or certain fields 
in those towns. 

We first hear of the army worm when it is abont an inch long. 
Its previous history, the changes the larva undergoes from its 
hatching, how many times its casts its skin are not known; but 
it has eaten np all the grass around its place of birth, and in myri- 
ads is pushing out its columns after forage. The mature larva 
is about an inch and a half long. Its cylindrical body, divided into 
thirteen rings becomes more contracted and wrinkled at each end, 
and is sparsely covered with short hairs. The head is covered by 
a net work of confluent spots, while along the middle of the face 
run two lines diverging at each end. A light colored waved line 
juSt above the legs is succeeded by a dark one, then a light one 
edged with two thread-like lines ; while the upper part is dark with 
an interrupted white thread running exactly through the middle of 
the back. The prolegs, ten in number, are marked on their outer 
middle and on their tip with black. Beneath, the caterpillar is ot 
a livid green. 

Its name is suggestive of the regular, trained way, in which 
myriads of these caterpillars march together in long deep columns, 
side by side, steadily over every obstacle, wherever their instinct 
leads them. Unlike the cut worm which moves by night, singly, 
from field to field, and secrete themselves by daytime amid the roots - 
of the plants they attack, the army worm feeds in the forenoon and 
evening, generally ; scattered over fields of grain or grass, either 
eating the leaves, or cutting off the heads and letting it fall on the 
ground. They will thus cut across the field, wantonly mowing off 
the heads of the grain. In this way, in Plymouth county, Mass., 
they destroyed an acre and a half of wheat in one night, and then 
attacked a corn field in the same way. 

All young insects, or those in the larval stage, are exceedingly 
voracious ; they eat surprising quantities of food. When these 
army worms are shut up together without food, they will quickly 
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devour eacb otlier. We give some eztractB to illaatrate what we 
have said, from the New finglaad Fanner and Boston Cultivator. 
A writer in Danvers, Maas., sajs : " The; were seen in great 
nnmbere throagfa the entire field of several acres, climbing up the 
stalks of the barley, eating the bladee and cutting ofi* the heads of 
the grain. The da; after these worms were discovered, the barle; 
was mowed in order to preserve it, when they dropped to the 
ground, throwing ^emselves int^ a coil, a habit of the insect when 
disturbed. Many of them soon commenced a march for the neigh- 
boring fields and gardens, while others blindly pushed forward a 
column across the highways over a stone wall, where they were 
crushed by travellers on the road. But &e main body marched to 
the adjoining gardens and enclosurea, where the proprietors were 
waiting to receive them in their entrenchments, which had been 
thrown up a foot wide, and two feet deep. The worms, as they 
fell in their advance into the trenches, were assailed in various ways 
by eager combatants, some spreading over them lime, tar or ashes, 
while others resorted vigorously to pounding them. In this wa?, 
countless numbers of them were destroyed. The rear guard, com- 
posed principally ofthoseof smaller growth, kept in the field, where 
they were picked up by a troop of fifty young red-winged black- 
birds. I also noticed the robins feeding on these vermin." Again : 
" In adjoining lots they were commencing their devastation upon 
the com, turnips, cabbages, weeds and grass. They leave the grass 
ground completely clean and white, so that it has the appearance 
of having been scorched in the sun. The cabbage and turnips they 
destroy by eating the tender parts of the plants, while they attack 
the com by descending the spindle and concealing themselves in 
large numbers among the leaves where the com is to make its 
appearance. Com thus attacked, looks wilted and drooping. In 
some hills, the stalks were stripped of all their leaves. There were 
no worms upon the potato tops, though they have killed all tiie 
grass to the borders of the field." 

In the Sonthem and Western States, the army worm appears in 
numbers in certain years, and then are rare for some years. ' In 
southern Illinojs in 1818 or 1820, they were more numerons than 
in 1861. In 1842, they were about as numerous as in 1861. In 
1856, they occurred in small numbers. So in other years ; while 
between these seasons, no one saw them. Thus it is well known 
and established in the south and west, so that when it appeared in 
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New York and New England, the past Bummer, there werethon^t 
to be two apeciea of armf worma. But the moths from different 
BectioDS of the East and West, have been compared and fonnd to 
be the same. Dr. Fitch, also, has shown that " worms tn armies," 
and " black worms," referred to by writers as occurring in New 
York and New England in 1U3, 1770, 1790, and 1817, with habits 
like those of the army worm of 1861, must be the same species. 
Mr, Sanborn assures me that he took the moth in 1855 near Bos- 
ton ; and has foond the larva under stones in grass plots. On Mr. 
Clark's farm at Garratnnk, near the Forks of the Kennebec, the 
army worm did a great deal of damage to the barley, in all destroy* 
ing forty acres of grain. This was about the middle of August, 
and soon after the caterpillars entered the ground to transform. 
Their ravages were especially noticed, according to the "Maine 
Parmer" in North Berwick, Union, Bangor, Ellsworth, and one or 
two other towns. Mr. Ooodale informs ns that on Mr. Joseph 
Clark's farm in Waldoborough, the worm was found both in wheat 
and barley fields, though less on the wheat which was riper. The 
leaves were consumed, while the heads were not much eaten. 
Many of the heads were cut off and had fallen upon the ground, 
while others were cut just enough to hang over. Mr. Goodale 
collected numbers of the worm on the 11th of August, and fed them 
tUl on the 20th, all but one had gone into the earth. September 
7th, these miliars appeared, and so several each day until the 16th. 
I have never taken this species in Maine, until I met the worm in 
Bangor, Aug. 2d, in a yard a few rods from the Bangor House, and 
nearly Aill fed Aug. 13th, in a field of barley in Mattamiscontis, on 
the Penobscot above Bangor. It was not seen on farms above this 
point on that river, or on the AUegash or St. John, so far as I could 
ascertain, while the wheat Aphis was abundant on every farm I 
• visited on those rivers. Whether the army worm made its appear- 
ance for the first time in Maine in 1861, can be only probable. In 
Massachusetts, it was first noticed the first of July, in Maine a 
month later, where it became generally prevalent. 

lAe Pupa. The middle of August, the larva, full fed, descends 
into the earth a few inches, and there, by constant wriggling of its 
body and the excretion of a stickey fluid, constructs a rough earthen 
cocoon ; or often it merely constmcta a rude cell of dry grass just 
below the surface, and there in a day or two, probably, as is the 
case with most moths, the mahogany-colored pupa' nearly an inch 
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long, with wiDg covers reaching to the l&st third of the body, 
with two spinee alightly cnrred in, sitnated on the laet segment ; 
emerges from the outer larr&^kin or mask, and lying there ten or 
fifteen days till the tieeues of the future moth shall be formed and . 
hardened, discloses the imago or moth the last of August. No 
doubt there are two broods of moths during one season. But the 
question now is, whether the moths lay their eggs now npon tiie 
grass stalks to develop the young during the winter, or the race is 
kept alive by the hybernation of the pupa, or of the moth. AU 
these modes are probable, though it is most probable that the pupa 
hybemates, disclosing the moth early in the summer as most lepi- 
dopterous pups do. This is not so much a practical question as 
has been thought, for if lands are burnt over in the dead of the year 
where these eggsorpupse or moths abound, which is the best 
remedy we can apply to keep off or kill off this moth, the fire will 
certainly kill the chtysalids just below the roots of the grass, as it 
surely will the eggs on the stalks, orthe moth nestling among them. 

Remedies. As we said just above, the best thing that can be 
done is to burn in the dead of the year the meadows and low graas 
lands. Tracts of land thus burnt over last spring escaped the army 
worm in the summer, while farms near by suffered from the incut^ 
sions of worms from the nnbnmt grass lands around. 

Ditching, or making a deep trench with steep or undermining 
udee, especially efficacious in sandy soils, will do much towards 
keeping them out of fields of grain. People have also laid tar in 
the bottotn of ditches, laid trains of guano and made bonfires in 
them. By turning fowl and hogs into fields just as the caterpillar 
is going into the earth to perpate, great numbers can be destroyed, 
and the hogs and hens will grow fat on thom. 

Enemies. How birds of different kinds feed on tliese caterpillars 
has been noticed. Then there are night birds that catch the moths . 
as they fly. Both the larva and moth are exposed on every hand 
to the attacks of other insects, such as the dragon flies, which are 
continually on the wing, especially over low lands. A large purple 
beetle with rows of golden spots on its wing-covers, the cahsoma 
catidum, which is very common in graes lands, either running about 
after their prey, or lying on the watch in their holes among the 
grass, makes great havoc among the army worm, and not only the 
beetJe, bat its larva, which is more voracious if possible. 
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Bat nndonbtedly the gruid check that nature has imposed upon 
the too great increase of caterpiUara, are their 

PABASITEa, 

or those ichneumon flies belonging to the great order Hijmenoplera, 
and a species of Diptera, or the true flies, which lay their eggs on 
or inside of the caterpillar. The young hatching out feeds on the 
fatty tissues of the caterpillar, which lives along just time enough 
for the parasite within to come to maturity. The larger ichneu- 
mons only live singly in the body of the caterpillar, while as many 
as a hundred of the minute species have been seen to emerge from 
the dead larva skin, their cocoons placed side by side within. 

We first notice a large species which Mr. Shartleff raised from 
the army worm between the first and middle of September. 

1. Ophionpurgatus, Say. This genus of ichneumons has a elender 
body, with long filiform antennte. The thorax above oval, and as wide 
as the head. The legs are long and slender ; but the most apparent 
character is the long compressed abdomen which much arched or 
sickle-shaped is attached to the body by a slender peduncle. The 
end of the abdomen is cut ofi" obliquely inwards below. The ovi- 
positor is scarcely to be seen, which in most ichneumons is very 
long ; and here we see the adaptation of this organ to the habits 
of the species. Instead of piercing the body of the victim and 
depositing the egg at the bottom of the wound, the ophion merely 
lays its egg on the skin of the caterpillar. The egg is bean-shaped 
and attached by a pedicle to the skin. When the footless grub is 
hatched, it docs not entirely leave the egg-case, but the last joints 
of its body remain attached to the shell, while it reaches out over 
and with its sharp jaw-pieces gnaws info the side of the caterpillar. 
Some ophions are parasitic on other ichneumons, just as are the 
species of Ghalcis mentioned below. 

This species, common in Maine, is of a pale reddish horn color. 
The head is yellow, pale testaceous at the base of the antenna. 
The large prominent eyes black. Three smaller block simple eyes 
are arranged in a triangle above, between the compound eyes. 
The rest of the body, especially the hind part of the Ihorai, and 
the joints and under side of the abdomen and legs beneath are cov- 
ered by a bloom of minute lighter colored hairs which have their 
origin in microscopic punctures. On the middle of the thorax 
above a little darker ; and behind a yellowish tint. Nest the inser- 
tion of the abdomen the thorax is thickly and plainly punctate. 
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Same color beneath, except the first three joints of the abdomen 
which are touched with yellow, and the lower side is generally 
darker. 

The veins of the wings are dark ; the thickened cell on the front 
mar^ of the fore wings, and the adjacent veins as well as the 
homy triangular pieces in the cell below,'tbe outer of which is 
much the smallest, are pale horn color. 

Body nearly an inch long. Expanse of wings 12^ tenths. 

Mr. Waleb of Illinois has discovered three other ichneumons, 
descriptions of which we take from his pamphlet. 

2. Meaochorua vitreua, Wahk. " Male, general color light rufous. 
Eyes and ocelli black, anteunee fuscous except towards the base. 
Upper surface of thorax in the lac^r specimen fuscous ; intermedi- 
ate and posterior tibire with spurs equal to one-fourth their length ; 
posterior knees slightly dnsky ; tips of posterior tibite distinctly 
dusky. Wings hyaline, nervnres and stigma dusky. Abdomen 
viewed in profile, curves considerably, especially at base, and is 
quite narrow, except towards the tip, where it expands suddenly. 
The abdomen of the male is appendiculated. It is of a translucent 
yellowish white in its central one-third ; the remaining two-thirds 
piceous black, with a distinct yellowish narrow annulns at the base 
of the third joint. Appendiculum of abdomen ccmiposed of two 
extremely fine setee, thickened at their base, whose length slightly 
exceeds the extreme width of the abdomen. 

The female di&ers in the head, being from the mouth upwards 
piceous. The thorax and peetus are piceoua black. Ovipositor, 
which is dusky, slightly exceeds in length the width of the abdo- 
men. Body .08-.03 inch long." 

3. Pezomackus minimus, Walsh. This genus is wingless like 
the neuters of ants, except that their antennse are not elbowed 
like those of ants. 

"Male, piceons. Eyes black, antennte black, except towards 
the base, where they are light rufous. Legs rufous, hind legs a 
little dusky. Abdomen narrowed ; second and sometimes third 
joint annulate with rufous at tip. The female differs in the thorax, 
being almost invariably rufous, and in the first three abdominal 
joints being generally entirely rufous, with a piceous annulus at 
at the base of the third, though sometimes absent. The abdomen 
is also fuller and wider. Ovipositor dusky, equal in length to the 
width of the abdomen. Body .07 to .1 inch long." 
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The cocooQB symmetrically arranged side by Bide, and enveloped 
in floBS, are found in the dead skJnB of the army worm. A minnte 
ichneumon, Chalds oRdfrou^, WaUh, was, bred from the cocoons of 
the Pezomachus. 

4. Microgaaler miUlaru, Wahk, is anotlier army worm parasite. 
" Head black ; palpi whitish ; antennee, fuscous above, light brown 
beneath towards the base. Thorax black, poliehed, with very 
minute puncturee, Nervuree and stigma of the wing fuecons. 
Legs light rufous, poaterior pair with knees and tips of tibite fns- 
couB. Abdomen black, glabrons, highly polished. Ovipoaitor not 
exaerted. Length of body .07 inch." 

Two parasites live in this microgaater, Hockeria perpukhra and 
Gbg)he viridegcens, belonging to the chalcid family of ichneumons. 
He also saya ; " We now know that pf 145 ichneumon fliea, pro- 
miBcaoQBly taken, that had depredated on the army worm, 27 or 
only 18 per cent, perished by chaida fiiee." 

6. Ichneumon leucaniw, FittA. Dr. Fitch baa given an account 
of another ichneumon. He Bays: "This parasite resembles a email 
wasp, nearly half an inch long, of a bright niBt red color, its wings 
smoky, its breast black, and alao the middle of ita back, where ia 
a small bright Bulphur-yellow spot, which is the Bcnt«l. The an- 
tennse have & milk>white band on their middle, below which band 
they are rush-red, and above it black. There are two narrow 
bande also on the back of the abdomen, placed on the fourth or 
fifth joints, and the slender peduncle of the abdomen is also black." 
Mr. Sanborn has raised this same speciea, as also another ichneu- 
mon, which we describe. 

6. ichneumon species. IchuewnonB ofthis genus are ratherslender 
bodied ; the abdomen long-oval. Wings not much longer than the 
slender antennie, which in turn are a little more than one-half the 
length of the whole body. The legs and joints of the feet are alao 
slender. The ovipositor of the female is not apparent : her eggs 
are pedunculated, having a general likenesB to those of the genus 
Ophion. 

The species before us is black and yellow. Head : face square, 
yellow ; a dark line borders the base of the antennee which are 
rusty, the firet joint yellow, and the ends dusky. Head behind the 
antennte black. Thorax black ; above on its first joint, or protho- 
rax, a yellow transverse elliptical spot. On the second joint which 
carries the fore wings are two yellow atripes forking towards the 
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head. Scutellnm yellow ; another traneverae elliptical yellow spoi 
behind. Third joint of thoraij yellow above, black beneath. Legs : 
first and second pair yellow, reddish above on first joint. Third 
pair black at base; second joint yellow; third, or femnr, black; 
fonrth, or tibia, black at tip. Tarsi, or toes marked with black. 

The elboVed abdomen black at base, the elbow yellow. The 
next three yellow joints with a narrow black strip on the front 
edge, the hinder edge of the ring tinged with reddish. Last three 
rings black. 

Our last parasite is a fly, or species of the l\ickina family, that 
Mr. Shurtleff and Sanborn have both raised from the army worm, 
and I find it to be identical with the species that attacks the worm 
in the west. 

7. Senomelopia mililarig, }V<^leh. This genus resembles inform, 
onr conunoQ house fly. The thorax is nsually striped longitudin- 
ally, and the whole body covered with large hairs. It flies low in 
qunny spots in woods, with a loud buzzing noise. We copy Mr. 
Walsh's description, and select some interesting information he 
gives us about its habits : " Length, .25 to .40 inch ; the females 
not exceeding .30 inch. Face silvery, with lateral black hairs only 
on the checks, at the top of which is a black bristle. Front golden 
olive, with a black central stripe, and lateral black convergent hairs. 
Occiput, dusky. Labium, brown, with yellowish hair. Maxipalps, 
rufous. Eyes, cinnamon brown, covered with very short dense 
whitish hair. Antennce, two basal joints, black, with black hairs ; 
third joint flattened, dusky, and from two and a half to three times 
the length of the second joint ; seta, black. The entire hinder part 
of the head covered with dense whitish hair. Thorax glabrous, 
blueieh gray and lighter at the sides, with four irregular black 
vittffi, and black hairs and bristles. Scutel, reddish brown, whitish 
behind, glabrous, with black hairs and bristles. Pectus, black, 
glabrous, with hairs andlatcral bristles; legs, black, hairy ; thighs, 
dark cinereous beneath; purvilH, cinereous. Wings, hyaline; 
nervurcs, brownish; alnlee, opaque greenish white. Abdomen, 
first joint black ; second and third, opalescent in the middle, with 
black and gray, and at the sides with rufous and gray ; last joint, 
rufous, slightly opalescent at base with gray ; all with black hairs 
and lateral bristles. 

Beneath, the first joint is black ; the others, black marginal with 
rufous, all with black hurs. In the male, the space between the 
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eyes st the occiput is one-seventh of the transverse diameter of the 
head ; in the female, it is one-fourth." 

Some pupa cases of this &j before me, are a little more than a 
qaarter-inch long, cylindrical, rounded at each end. The last seg- 
ment barely distinguishable, has tvo little flattened plates that 
were tho breathing pores in the larva. The two first segments 
are partially split off, and ruptured across the end, where the fly 
burst out. The fly appeared the 20th of September, 

"The eggs," Mr. Walsh says, "are much the shape and color 
of those of the flesh fly. The fly fastens its eggs by an insoluble 
cement on the upper surface of the two or three first rings of the 
body. Instinct appears to teach the mother fly that if she places 
her eggs further back, the little mt^gots, as they hatch out and 
begin to penetrate the flesh, will be felt by the victim and seized 
by its powerful j a wB, as I have seen wood-feeding caterpillars seize, 
and worry like a dog, ants that attacked them." 

Mr. Walsh had fifty or sixty womiB, of which all but two had 
their eggs, from one to six in number fastened on their upper side. 
From these, he had fifty-four Tachinae and two moths. "Kow these 
army worms averaged about three eggs apiece, and consequently 
two-thirds of the eggs of the Tachina must have perished without 
arriving at maturity." 

" My Tachina eggs, so far as I noticed, did not hatch till the 
larva had gone under ground ; but from information received from 
Mr. Emery, I have reason to believe that, under certain circum- 
atancca, this, or an allied species, hatches out above ground, adher- 
ing externally, and ' growing rapidly, while its victim decreases in 
size.' They uniformly devoured the larva before it transformed 
into the pupa state. The time for the entire transformation of such 
as I experimented upon from egg to fly, was from fifteen to nine- 
teen days." * * * " Jefferson Russell, an intelligent fanner, 
bad repeatedly, on damp cloudy mornings, watched a large, bluish 
green fly, abf>ut the size of a blow-fly, attacking the army worm, 
and depositing its eggs on the shoulders of the victim, as he ascer- 
tained by a double lens. As they were attacked, the army worms 
kept dropping to the ground and gathering in clusters, or hiding 
under clods, until finally the wheat on which they occurred, was 
entirely free from them." 

Summai-y. The army worm moth appears in June; about a 
month later, or the last of July and first of August, the caterpillars 
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appear. A fortnight later, the; descend into the earth, and after 
lemuning in the papa state a fortnight, reappear as moths, flTing 
all of September and October. The species ranges over the South- 
west, West, and New England, and in Maine, a& far north as a line 
drawn from Grand lake to Moosehead. Besides external enemies, 
it has seven internal parasites. The best way to kill out the worm 
is to bnrn meadows and grass lands, where the insect breeds, in the 
dead of the year. 

Qbjjs Afeob. 

We now come to an insect whose transformations and habits are 
entirely different from those of the moth with its distinct larval and 
pupal stages ; and eating nothing after the caterpillar is full fed. 
But instead, we bave, hatched in the spring from eggs laid in the 
previous autumn, a plant louse of nearly the same form as in matu- 
rity ; which by successive casting of its skin becomes a wingless 
female. No true larva and pupa state has been observed, though 
the insect may possibly undergo these changes in the egg. 

We will suppose a number of eggs to hatch out their wingless 
females ; with an occasional wing^ed individual there are as yet no 
males in existence, and yet these virgin aphides or plant lice eveiy 
few days produce hundreds of young, olive ; each of which in turn 
come to maturity and produce their young alive. Hence, by the 
end of summer we have millions of lice over-running our wheat 
fields, the very youngest as well as the oldest as if for their lives 
sacking in tlte sap from the ear of the grain. For by a marvellous 
adaptation to their mode of life, what in beetles are jaws for biting, 
are here lengthened out, and joined together to form a tube, with 
a sucking stomach at the base. This tube the louse forces into 
tiie root of the ear, and thus anchored by their jaws, whole groups 
cluster heaid downwards on the heads of grain, and by their num- 
bers color a whole field. But the supply of liquid food is greater 
Uiau the aphides can manage, hence two tubes open ^ut from the 
hind part of the abdomen, from which exudes a sweet sticky fluid 
called " boney dew." Ants come to eat it as it falls on the leaves, 
or lap it from the honey tubes (^ the aphis, and as the supply 
lessens, they gently strike the aphis vrith their antenute to make 
them yield more. < 

At the approach of cold weather, when the whole race of aphides 
must be cut off, the virgin females produce winged individuals of 
both sexes, which .after pairing, die out after depositing their egga 
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for the Bpring brood. Our epeciea may poasibly be the aphix gra~ 
naria of EDglisb authors, though a etrict compariaoD of oura and 
the European species must be made before deciding whether it is 
an English importation. 

Our species is oblong-oval shaped, narroiring toward the head, 
while the abdomen behind ia swelled out and rather blunt at the 
end, with a rather long ovipoaitor in the female. Its color is 
green, covered often with a reddish brown bloom. The ends of 
the autennse, the end of the shanks and thighs and the feet are 
black. In the young these parts are only smoky or dusky. Length 
of those with wings about one-tenth of an inch. 

Dr. Fitch gives in the " Boston Courier," interesting observa- 
tions on this aphis. Of its variation in color he says : " One of 
the most remarkable circumstances relating to these insects is the 
change in their color, which now began to take place. Whilst 
they were scattered about upon the leaves and stalks of the grain, 
they were of a bright grass-green color. Now orange yellow or 
deep flesh red individuals began to appear among them. This 
color is so wholly different from green, ^at these orange ones 
might be suspected to be a different species. But green females 
placed in vials were found next day to have young with them of 
both (colors — some being green, others orange. And a few days 
later, other green females were found to have orange young only, 
DO green ones being bom any longer. It is probably the bhauge 
in the quality of its food which causes the insect to change thus in 
its color, the juices which the plant elaborates for the growth of 
its flowers and seeds being much more highly refined, nutritious 
and dainty, than those which circulate in the stalks and leaves, 
where the insect first feeds. And it is truly curious and wonderful 
that this green colored insect, on coming to feed on the juices 
which grow the flowers, begins thereupon to give birth to young 
having a gray orange color similar to that of the flow«rs." 

Dr. Fitch noticed several years ago in wheat fields, a green plant 
louse, though it was not common. 

In East Hampden, Mass., "a plant louse of a pale brick red 
color was extremely nnmerons" in 1860; so also a "red insect" 
on the oats in New York was sent him. We thus know the 
insect we are to speak of was over-running the fields in some 
places, last summer. 

"Early in May last, when rye and winter wheat were bat a few 
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inches out of the ground, I met with this insect more 
than any other, in every part of every grain field in my neighbor- 
hood. Towards the close of that month, specimens having wings 
began to occur. By inclosing them singly in vials, I found that 
the winged females usually gave birth to four young lice in twenty- 
four hours, while those without wings produced eight within the 
eame time," 

The grain aphis became noticed the 18th July in New Jersey, 
then in the New England States. Probably very few farms in 
Maine escaped its presence. About the first of August it was 
noticed on a fann about thirty miles above Mattawamkeag, on the 
Penobscot. So on farms on the lakes that form the head waters 
of the Penobscot and AUeguash rivers, and on the Alleguasb and 
St. John. I also heard of its occurrence in great numbers on the 
St. John, in New Brunewick. Like the army worm, while abun- 
dant on some fields, others were entirely free from its attacks. 

The injury this aphis does, is to lessen the weight of the 
grain, which of course is a matter of great consequence. The 
constant draining of tlfb sap that Sows into the ear, causes it to be 
very light, if not withered and worthless. 

Artificial means of driving off this pest have not yet been con- 
trived. It has been suggested to kindle fires, throw on damp «traw 
and let the wind caiTy the smoke over the field. 

But the external enemies of this aphis are ready to help us. The 
Udy bugs, coccineUa, as larvae and beetles, the golden-eyed flies, 
chryeopa, as larvae, have been seen the past season in great num- 
bers, in wheat fields, busily engaged in devouring the plant lice. 

These minute insects have also their internal parasites, little 
ichneumons of the genus Aphidiug. We have to go again to Dr. 
Fitch's article for information respecting their habits. " On many 
of the wheat heads, may at present [Aug. 6,] be noticed from one 
to a half dozen or more of these lice, which arc very large, plump 
and swollen, of the color of brown paper, standing in a posture so 
perfectly natural, you suppose they are alive. Touch them with 
the point of a pin, yon find they are dead. Pick off a part of their 
brittle skin ; you see there is inside a white maggot doubled togeth- 
er hke a ball. Put one or two of these wheat heads in a vial^ 
closing its mouth with a wad of cotton. In a week's time, or less, 
you find running lively about in the vial, some little black flies, 
like small ants. These yon see have come out from the dead lice, 
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tlirongh & circular opening which has been cnt in their backs. Drive 
one or two of these flies into another vial, and introduce to them a 
wheat head having some fresh lice. See how the 87 runs about 
them, examining them with its anteonce. 

Having found one adapted to its wants, watch how dexteronel; 
it carves its body forward under its breast, bringing the tip before 
its face, as if to take accurate aim with its sting. There, Hie aphis 
gives a shrug, the fly has pricked it with its sting, an egg has been 
lodged ander its skin, from which will grow amag^tlike that first 
seen inside the dead swollen aphis. And thna the little fly runs 
basily around among the lice on the wheat heads, stinging one 
after another, till it exhaasts its stock of eggs, a hundred probably, 
or more, thus ensuring the death of that number of these lice. And 
of its progeny, fifty it may be supposed, will be females, by which 
five thousand more will be destroyed. We thos see what efficient 
agents these parasites are in subduing the insects on which they 
prey. I find three different species of them now at work in onr 
fields, destroying this grain aphis." 

Now whether these insects will appear in such numl)ers in com- 
ing years, or again be rarely seen ; and what are the causes of 
their great increase, we cannot tell. The army worm seems to be 
only an occasional visitor, and may not occur abundantly for several 
years. The aphis may be very troublesome for some years to come, 
and then gradually take its place among those insects which do 
each year considerable damage to grain. How to account for the 
sudden and marked increase of these or any other insects, once in 
five, twenty or fifty years, we do not know. Favorable or nnfe- 
vorable seasons, the scarcity or abundance of parasites, and other 
physical influences that cause species to be rare or common in dif- 
ferent seasons, do not satisfactorily to us, account for the fearftil 
increase of the army worm and grain aphis in the summer of 1861. 
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BY C. B. HITCHCOCK. 



Inasmnch as this report is to be circulated cbicflj among tboso 
who have never fouod time to devote much attention to scientific 
study, it has been thought by some that tho elements of geology 
should conetitnte its chief portion. But little ncod be written pre- 
liminary to the account of our explorations the past season, because 
a general knowledge of geology is already posBcsscd by intelligent 
men ; and especially because four reports upon the Geology of 
Maine, made twenty years ago by Dr. C. T. Jackson, have already 
been difltributod throughout the State. We will notice therefore 
only such fundamental features of the science as have an intimate 
connection with the details of the report. 



Slralified and Unslratijied JRocke. 

Geologists consider it settled that the earth was formerly a mass 
of molten matter similar to lava, assuming its present shape of a 
fattened sphere while its materials were thus plastic. As the 
medium in which the earth revolves is intensely cold, (at least i5 
degrees below zero,) the tendency of the heated mass must have 
been constantly to throw oET boat, and this at length to form a crust 
upon the surface of the spheroid. As soon as the crust became 
sufficiently thick for water to accumulate upon it, the process of 
deoudation commenced, wearing away the higher parts of the 
■envelop and dcpoeiting the detritus in the lower portions of the 
surface, or the valleys. At present tho radiation of heat IVom the 
interior melted mass cannot be great, as tho crust must be more 
than a hundred miles thick. 

The original mass of the earth and all igneous rocks are said to 
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be unslratifiei, becaase the; are not arranged in layers. On the 
other hand the rocks which have been fbrmed by the dcpT)BitioQ of 
the worn fragments of the original enr&ce are said to be gtroHfied, 
beeanse they are arranged in layers, like a pile of boarde. They 
-have all been formed under wat«r ; either fresh water or marine. 
Many of the layers or strata are sahdivided into very thin plates 
nice the leaves of a book, which are called Jamince. Slaty rocks 
are often traversed by divisional planes resemhling laminie, called 
cleatxige planes, because the dates naterally cleave in the directioa 
of these planes. Frequently the cleavage planes coincide with 
the laminte. Another class of divisional planes called joints cross 
the strata in different directions uid divide them into rhomboid^ 
masses, parallelograms and cabes. The nnetratified rocks are 
traversed by joints. Cleavage planes and joints are called super- 
indtwed structures because ttiey have been developed by chemic^ 
forces since the ori^nal production of the rock. 

Clay, sand, gravel and calcareous deposits, (such ae are produced 
from mineral springs,) are the original forms of most of the stratified  
rocks. By various agencies these materials become consolidated 
into slates, sandstones, conglomerates and iimeetones ', SO that the 
newer rocka are generally more friable and less compact than the 
older rocks. The slates, sandstones, etc., which have been formed 
under similar circumstances during one geological period, and con- 
tain relics of the animals and plants living during that period, are 
called a /onmofwn. 

The strata composing the different formations were originally 
horizontal. Now an examination of the strata along a given line, 
or a geohgicai section, shows that the stratified rocks are tilted up 
at various angles, and that some layers have been forced up so as 
to stand upon their edges. Some great force in nature seems to 
have been at work gradually for ages, pushing the strata into great 
■curves, of which the strata we examine in a section are ports. 
Hence it ia easy to see how one is enabled to examine the oldest 
stratified rocks and all that have been formed since the earliest 
period. One formation has been elevated so that the character of 
its layers can be ascertained at the surface, and the formations 
which have been deposited since lie upon the older formation with- 
out concealing it entirely from view. Had there been no disturb- 
ances of the earth's crust, and had the formations encircled the 
«arth one over another, like the concentric coats of an onion , it would' 
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liave been imposerible to esamiae the oldest fonnation without ei- 
oavating a passage throngk all the layers above it. Occasionally 
one formation has been elevated or tilted up before the formation 
immediately succeeding has been deposited. In aoch case the 
strata beneath are said to underHe unconformiAly the strata above 
with a less inclination. 

Ibssil^^vua and Uf^osriliferovs Socks. 

An easy and natural division of the stratified rocks is into 
those which contain evidences of organic life and those without 
fossils — or the fossilifbrous and unfossiliferoas or Azoic rocks. A 
foaail may be defined as any relic or trace of an animal or plant 
baried naturally in the earth. In general, the unfossiliferous rocks 
are the oldest, of immense thickness, bat not so thick as the ten 
or twelve miles of fossiliferouB rocks overlying them. 

Paleontohffy is the science of fossils or organic remains. From 
the study of fossils the following general statements have been 
deduced. 

1. The whole number of species of animals and plants found 
fossil and described amounts to at least 35,000, of which 2,160 are 
plants. 

2. Each formation is characterized by its peculiar group of fos- 
sils not found in any other, so that a paleontolof^t on seeing a 
specimen can usually tell from what part of the series it came. 

3. The fossil species in Maine and the northern parts of the con- 
tinent correspond more nearly to animals now living in the tropics, 
than to those now living in the colder climates. Hence the clir 
mat« of even the Arctic zone must once have been tropical. 

4. There have been at least six entirely different races of animals 
and plants upon the globe ; and some authors estimate as many as 
twenty-seven life periods. Each economy of life seems to have 
entirely disappeared before the appearance of the succeeding race, 
and each successive group must have been introduced, as was the 
first one, by the action of an intelligent creator. 

&. There are no animals now existing at all similar to many of 
fbe strange forms peopling the Preadamic world. 

9. The snccessive groups of animala and plants are each more 
parfect than ihe one preceding : and the last gronp, or those now 
living, embtaees the highest types of the animal and vegetable 
kingdons. 
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CiaaaificaUon of Bochg. 

The fosBOiferoiiB rockB may he divided iato three great Bjetems, 
Mcording to the times when the succeBsive economies flourisbed : 

1. The Paleozoic Bystem of life, or the ancieni— the oldest — ^pea 
of being: 2. The Meaozoic Bystem of life, or the types that flonr- 
ished during the middle periods of organic life : and 3. The Coir 
nozoic system of life, or the recent types of life. These are only 
general divisions. The subdivision of strata has nov been carried 
to great nicety. 

A formation in America is identified with the corresponding 
strata in Europe by means of the organic remains characteristic of 
that group. Previously the European strata bad been examined, 
and had received a local name, giving it a definite place upon the 
fleries. For example, one of the lowest formations of the Paleozoic 
system was first explored in Wales. Hence it was called Silurian, 
(from an ancient name of the country.) Now when strata of the 
same age are found in America they are termed Silnrian, i. e. strata 
of the same age with those in Siluria. The tenn Silurian is yet a 
general one. It has been subdivided into thirteen parts in Eng- 
land, and into sixteen in North America, each being n^med from 
the town or region where it is best developed. 

The nnfoflaSiferous stratified rocks, as well as the unstratified, 
ftre at present classified according to their lithologlcal atructare. 

We present here a tabular view of all the stratified and unstrati- 
fied rocks, arranging the former in the order of their age, mention- 
ing the most recent first. 

A.— BTRATUTED OR AQUEOUS BOCKH. 
1. — FounjiKKOtn. 

1. Catnozoic. 

1. AlluTimn. metndmg Drift. 

2. Tertuu7. 

2. Mttotoic 

1. Cntaccoit, with Oram Band. 

2. OoUto or JnraMle, irilh Waalden ud Lua. 

3. Triudo, or New Red Suidtloae. 

8. PaUatoit. 

1. ?ermi&n. 4. Upper Ktnrtait. 

2. CarbouifisToai. 6. Lower Klnrian. 

^ DcToiuaa, or Old Bed Suidtlonft 6. Cunbriui, (or SaroBhu.) 

n. — UflrcMiursBom oa Amic. 
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B;— OHSl^UTIFIED OB JQNEODS BOCKS. 

L — Gkakitio Qsodp. 

1. Qruiile. 2. Sjenite. S. Pnitogine. 

IL — TBAFFB4N ObOUP. 

1. Porphjiy. 2. Oraensbtiie. S. Amjgdktoid, etc. 

m. — ToLCAVW Kixna. 

1. BtMdlt. 2. TrachTte. 8. Pumice. 4. ITulk. G. PeperiBo. 6. Volconb 

Aihw T. Teidinau- laia, «te. 

The fossiliferone rocks of Maine are mostly Paleozoic, and prob- 
ably below the Garboniferoos series. The rest beloDg to the Allu- 
Tiain. Probably the subdivisions of the Paleozoic rocks in Maine 
will correspond neither with the subdivisions of these rocks in 
Engluid nor with those west of the Green Mountain range. As 
there will be constant references to these eubdivisions elsewhere, 
both in this report, and in the future progress of the esamination 
of the rocks of Maine, we will give in a table their names as used 
io England and North America. Much labor must be spent in 
ascertaining how near the subdivisions of the Paleozoic rocks of 
Maine correspond with the others. At present it is impossible to 
compare them becanee the thickness and extent of these rocks in 
Maine arfi not known. 



Dki-liBontli aldts gronp. 

Lljkeud or 

Aibbartan gnnqi. 



TIlMtone. 
Upper Ladlow 

Lower Lndlo» ro__. 
WsDlook UmsitonB. 
Wenlooh ehale. 
Woolbope UmMtoDi. 



ng r*rt, iti. 
'Co»l Meaearei. 

Oonglomeralo. 
Ckrhonlforouii Urn 
.OonftlomtrUe. 
C*lekm red nodi 
OhemniiK eronp. 
Portage Eroap. 

Hmmlltoii gronp.* 
Uaroellaa BbBlu, 
Upper Helderberi 11m 
Sohobsrle grit. 
Caadk'Kklll grtt. 
.OrliktQf euidAloDfl. 



MritiMk Proetiua. 



Lower Uaoderarr beds. 
C vadoo nDdetoD* ud 
B«l»bed<. 
Lleedello lUgi. 



CaKtrfm. IdDgmrn roski. 



Selderbe^ Umettone. 






HadSDD RlTSr group. 

Trenton limestone. 
Blrd'ii eyt llmeitoDe. 
Blank HlTer Unieatoae. 
Cbair llmeitoae. 
CaldhroDi undrock. 
PoUdun saadstone 



Arleaig serisa of 



Qabee eroap of 
Fkrad 01 Idea beds 

eTMoTaBootia- 



/at Lake Unroii.} 
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The Carboniferone syetem of this couDtry is from 6,500 to 14,500 
feet thick. The Devonian rocks are 11,950 feet thick. The Upper 
Sihirian rocks are about 4,800 feet thick. The Lower Silurian 
rocks are eBtimated from 1,800 to 8,500 feet in thicknesa. The 
Hnronian rocks are 12,000 feet in thickness. 

Melamorphism. 

The rocks originally deposited were mostly sandstones, shales, 
confflomerates and limestones. But many of them have nnder- 
gone great alteration in their physical characters since their pro- 
duction. Heat, water and chemical forces with various degrees 
of intensity have been converting mauy sedimentary roc^s into 
Ciystalline masses, so that often the original features of the forma- 
tion arc entirely obliterated. The pebbles may disappear or be so 
distorted aa not to be recognizable ; shales become slates ; fossils 
are obscured ; and often a superinduced structure becomes far 
tnore prominent than the original planes of stratification. This 
tranafonhation of rocks Arom one kind to another is called mela- 
morpkiem. 

Denudation and deposition accumulate together a mass of hete- 
rogeneous materials, mixed together without reference to a chemi- 
cal arrangement of the particles. The process of metamorphism 
consists analytically of two parts : first, the production of the con- 
ditions in which chemical forces can act, and secondly, the action: 
of these chemical forces. The conditions favorable to the develop- 
ment of the forces arc plasticity of the materials in connection with 
the presence of warm water or steam. Under these circumstances 
the laws of chemical affinity cause the different elements to form 
such new combinations as the conditions require. Sometimes a 
portion of the ingredients of the sedimentary rock are removed in 
this change, leaving the other ingredients only to fonn the altered 
rock. The results become somewhat complicated when new ingre- 
dients are introduced into the sedimentary rocks, held in solution 
by the water diffused through the plastic materials. We suppose 
that the greater amount of metamorphism is produced by the latter 
method. 

Many metamorphic rocks are foliated. Foliation is a change in 
metamorphic rocks analagous to cleavage. It is a cryalaliine lami- 
natiffn, or a separation of the different miner&logical compounds 
into distinct layers much resembling strata. Generally the foliated 
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planes correspond with the planes of Btratification, otherwise they 
cross tlie strata like cleavage planes. The rocks in which foliatiOD 
exists are called sctdsU. The term slate ought to be limited to 
those fissile rocks that are homogeneous, and schist to those where 
the materials are heterogeneous, and are arranged in alternate 
layers. 

The following are those rocks which have been metamorphosed 
from sedimentary strata : Quartz Rock, Clay Slate, Mica Schist, 
Talcose Schist, Steatite, Serpentine, Hornblende, Gneiss and Sac- 
charoid Azoic Limestone. Probably most of the Granitic gronp of 
nnstratified rocks have been altered from Gneiss, Hornblende Schist 
and Talcose Schist. 

Whenever therefore the geologist finds an Azoic rock the qnes- 
tion immediately arises. What is the age of this rock ? Is it Lau- 
rentian, Devonian or CarboniferouB ? There is comparatively little 
difficulty in determining the age of fossiliferous rocks on account 
of the fossils ; but as fossils are wanting in the Azoic rocks some 
other course must be adopted. There are two ways of ascertain- 
ing the age of Azoic rocks. By one method the identity of an 
azoic with a fossiliferous rock may be determined by following one 
of them along the line of its strike until it passes into the other. 
By the other method we may determine the age of the azoic rock 
proximatively, by noting what formation lies beneath it and what 
formation lies above it. Azoic rocks have been found even in the 
Tertiary group.* 

A large part of the rocks of Maine are metamorphic. They are 
doubtless all below the Coal Measures, but whether they are Devor 
nian, Silurian, Cambrian or Laurentian, or all of them, is at present 
unknown. It will be a part of the work of the Scientific Survey 
to answer this question. Though the question appears purely a 
.matter of curiosity, yet practical issues are dependent upon its 
decision. This leads ns to speak of the 

UliUly of a Geological Survey. 
In the first place, the geological survey of a State develops its 

'TboM who wiah to 1«&td mora of the clement* of geelogy than con be deriTed 
from thla Tcport km reftmd to onr teit-book on Uua subject — EtemeataTy Gtotojfi/, 
by Edtcard Hilckeock and CharUi H. Hitc\eoek,for mt in KhooU,familia, and 
by individuah; T%iTty-fira Edition; patdiahed by Ifi«ni, PUluey ft CompHjef 
NewYorfc. 
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mineral wealth. Valuable mineB of metals and quarries of useful 
and ornamental building stones are locked np in the solid rocks, 
which will remain in obscurit; until developed by accident or 
Bystematic exploration. Modem science has found uses for many 
substances previously considered worthless. There are often con- 
nections between widely separated deposits of the same substance, 
which only an acquaintance with the earth's crnst will discover. 
A strict examination of a State ought to develop ita most impor- 
tant subterranean resources. 

Facts show of how great advantage geological surveys have 
been. The help afforded to quarrymen and miners by the geolog- 
ical examination of such States as Yennont and Canada has more 
than repaid all the expenses of exploration. In a new country 
where settlements have never beeu made, the opportunity for 
developing new mineral resources is greater than in thickly popu- 
lated districts. 

In the second place, the geolo|^cal survey of a State points out 
cleariy those districts whore no valuable mines or quarries can be 
worked. In our view this is the most important result of a scientific 
survey. There are very few towns in New England where some 
of the inhabitants do not believe that they live adjacent to rich sub- 
terranean treasures. An Indian has chopped off a piece of lead 
from a ledge and run it into bullets, or some one has been secretly 
treasuring up a few worthless minerals closely resembling the 
precious metals. Very often the reputed original discoverer has 
refused todisclose the locality of the valuable substance, yet its 
existence in large quantities is steadfastly believed. A systematic 
exploration can very easily eliminate the worthless from the valua- 
ble in all these and scores of similar cases, and forestall useless 
expenditure. It would surprise one not &miliar with the subject 
to learn how numerous have been the outlays of capital in the vain 
search for valuable ores. Doubtless a volume could be filled with 
brief accounts of the losses sustained by the citizens of Maine alone 
in these unfortunate efibrts. Probably a scientific exploration at 
the outset would have developed the true character of the locali- 
ties, and saved many thousands of dollars, besides an immense 
amount of mortification and disgrace. 

In the third place, the geological survey of a State furnishes a 
basis for intelligent agricultural operations. It furnishes data from 
which to judge of the character of the soil. By its aid the dificrent 
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•ge of the Azoic stratified io(±a. There «re a few exceptioDB, 
which will be epecified ic the body of the report : 

GflANlTE, POHPHTBY, 

Stbnite, Tbap or Obeenstone, 

Protocine, EniuTS, 

The fossiliferooB rocks of Maine are all Paleozoic, except certain 
marine Alluvial deposits. They probaUy beloag to the follomng 
^oupa : 

Lower Silurian, Dbtonian, 

TJppER Silurian, Drift and Allbvii;!!. 

Geological Map. 
From the obserratione we have made during the summer, and 
frum Dr. Jackson's printed reporte, we are enabled to coDStmct a 
geological map of the whole State, representing upon it the differ- 
ent rocka by different colors. As this map is imperfect, it is 
deemed advisable to suspend its publication for the prCHont ; but a 
manuscript copy of it is presented with this report, so that in case 
the work of esploration should cease, the total results of all pre- 
vious explorations will not be lost. Bvery year's work will make 
this representation more perfect. We proceed now to describe the 
character and distribution of the Azoic stratified rocks of the State. 

Gneiss. 

This rock is composed of successive folia of quartz, mica and 
feldspar. The constituents are the same as tbose of granite. As 
in granite the mica and the feldspar are generally the potash mica 
and the potash feldspar ; especially in Maine. When gneiss con- 
tains crystals of feldspar which give it a spotted appearance, It Ea 
said to be porphyrUic. It is grani^ when it is difficult to distin- 
guish it from granite. Hornblende and epidote are sometimes so 
abundant in gneiss as to give it a distinctive character, when it is 
called honiblendic and epidoUc. Gneiss is often distinguished for 
the regularity and evenness of the stratification, by which it is 
rendered an excellent building stone. 

The principal deposit of gneiss in Hune is near the coast, ex- 
tending from Westbrook eastwardly across Penobscot bay. The 
deposit second in size is in the north part of Oxford county. Tie 
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other deposits are in smaU patches, mostly io the sonUi-TeBtem 
part of the State. 

In Weetbrook, rather more than a mile weet from Portland is a 
remarkable hill of gneiss which might easily be mistaken for gran- 
ite. This is near the sonth-weet end of the deposit. Much of the 
gneiss in Westbrook is deficient in feldspar, and might almost be 
caUed mica schist. Proceeding north-westerly in Falmonth and 
Giimberlaiid its tme character appears more distiuctly. It is very 
easy to mistake mnch of this gneiss for granite. Gneiss is the 
rock certainly of the following locahties in Cumberland and Sag*- 
dabock counties, and may embrace more ; the south-east parts of 
Falmouth and Cumberland, and the whole of Yarmouth, Preeport, 
Brunswick, Topsham, Bowdoinham, Richmond, Woolwich, West 
Bath, Bath, Fhipsbnrg, Arowsic, Georgetown, Westport, and the 
south part of Gardiner. The greater part of Lincoln county is 
nnderldd by gneiss. In Knox county. Friendship, Gushing, War- 
ren and Hope, are the towns occupied by gneiss. Lincolnville and 
Northport are largely occupied by the same rock. It has been 
traced over to BlnehiU across Penobscot bay. 

The details of the character and position of the rocks in the 
different parts of this deposit are not interesting. There is great 
nniformity in them. The prevailing character of the rocks in the 
western part of this area is an interstratification of the granitic 
variety with rather an obscure gneiss. Occasionally the occur- 
rence of beautiful minerals affords a pleasing variety to the eye, as 
the large crystals of tourmaline in Falmouth, the beryls in Bow- 
doinham, the garnets and black tourmaline of Brunswick, and the 
yellow garnets, idocrase and laumonite of Fbipsburg. The gneiss 
in Bmnawick ie traveraed by enonnous veins of granite containing 
large crystals of feldspar which is suitable for the manufacture of 
porcelun wares. The foliated character of tiie granitic gneiss may 
be seen distinctly in West Bath where there are immense beds of 
this variety. The surface in Bath and adjacent towns along the 
coast is undulating, but the ridges have a uniform northerly and 
southerly direction, corresponding in Bath to the course of the 
strata. The whole of Phipsburg is underlaid by gneiss which ig 
numerously intersected by granitic veins. The gneiss of Lincoln 
county is not especially interesting. Along the coast the following 
points and islands are composed of gneiss : Franklin Island, Pema- 
quid Point, Boothbay, Cape Newagen, Squam Island. 
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Bockland and Thomaston are underlaid by a peculiar mica ecIuBt, 
quartz rock and limestone, more recent than the gneiss, and over- 
Ijing it. North of Sockport a short distance, the same gneisB 
appears, though in an obscure form, and it continues through Lin- - 
colnville into Northport along the shore of Penobscot bay. A 
part of Megunticook mountain in Camden is composed of gneiss. 
The prevailing dip of all the gneiss thus &r desoribod is to the 
south-east. A nortb-v^aterl; dip is occasionally seen near the 
coast east of Bath. 

OOter hcaHtiea of gneiss. Qnite a nnmber of limited patches of 
gneiss different from the great deposit just described, are reported 
from different sources. The following are in the vicinity of the 
great deposit. In Hallowell there is granitic gneiss, which is exten- 
eivelj qnarried. In Frankfort there is the common gneiss and 
granitic gneiss, the latter resting upon granite, and both dipping 
north-west. The gneiss at Bluehill is probably not connected with 
that in Knox county, unless it be beneath the intorrening schists. 
Bluehill mountain is composed of exceedingly distorted layers of 
gneiss. The same rock is fonnd at Bluehill Neck and on the north 
part of Long Island in Bluehill bay, in both places dipping beneath 
granite. There is a small patch of gneiss in the south part of 
Orrington. 

There appears to be gneiss along the track of the railroad be- 
tween DaDTille Junction and Greene, and perhaps this belt of rock 
may be connected with the gneiss in the west part of Winthrop. 
A part of Davis' mountain in Newfield ia composed of gneiss. In 
the east part of Oxford county there appears to be a considerable 
gneiss in the towns of Paris, Norway, Greenwood and Woodstock. 
That in Paris is upon the opposite sides of Streaked moantain. 
Farther north gneiss is also found in Dixfield, Umbagog, Mount 
Blue in Avon, and at a high ledge near the south end of Moose- 
head Lake, upon the eastern shore, called Burnt Jacket. The 
latter is a high rocky point a hundred feet high, composed of 
gneiss traversed by nomerons veins of qnartz, and containing ciys- 
tala of black tourmaline and andalusite. Most of the southern and 
eastern parts of Somerset county are underlaid by gneiss. 

Mica Schist. 

Mica schist consists of alternate layers of mica and quartz, bnt 

passing insensibly into other schists, the talcose and hornblende. 
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When the quartz is deficient it rerges towards clay slate ; and 
when the mica !s deGcient it passes into quartz rock. The most 
important variety in Maine is the caloiferoliB ; not that it is the , 
most abundant, bnt the most interesting and valuable. It is both 
tme mica schist interstratified with impure limestones, and re^ 
mica schist that ia largely composed of calcareous matters. Other 
varieties found in abundance in Maine are the pInmbaginouB and 
pyritiferous schists — the one containing black lead, and the other 
pyrites. 

There are several ranges of mica schist in Maine. A pyritiferous 
variety ia found upon Jewell's Island near Portland, which belongs 
to a range east of all others. Another narrow range which is 
plumbaginous, begins at Front's Neck in Scarborough, extends to 
near Fort Preble in Gape Elizabeth, and shows itself again on Hog 
Island in Casco bay,. This ia a rock which has always excited 
attention because of its resemblance to anthracite coal. The strata 
of both these ranges stand upon their edges, and their course is 
north-east and south-west, like that of all the formations in western 
Maine. Some of the rocks on Orr's Island are micaceous schists. 
All these micaceous rocks about Portland are exceedingly obscure 
in their mineralogical character. 

Not so, however, is the next range west, which is probably of 
great extent. We have examined it in Windham, Gorham and 
St&ndiah, and find it well characterized, containing in abundance 
garnets, stanrotide and kyanite. The calciferous variety occnre at 
J. F. Anderson's in Windham, and on the Charles Haughton place 
in Gorham, where an attempt has been made to manufacture quick- 
lime from it. This belt ia cnt off by granite near Sebago pond, 
and is seven miles wide. It has been traced into Buxton where it 
narrows to a point in granite. Its extent to the north-east is un- 
known to us ; but we suppose the portion just described to be the 
south-western terminus of an immense deposit of mica schist in 
Androscoggin, Kennebec and Waldo connties, extending nearly 
to Penobscot river, where it is succeeded by clay state. Large 
patches of granite are frequently found in it, which were protruded 
subsequently to the deposition of the schist. From Danville to 
Belgrade the mica schist has been seen to occur, and this line is 
probably near the western limits of the basin. In Winthrop the 
mica schist is more distinctly crystalline even than in Windham. 
From South Gardiner to North Vassalborongh is another section 
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croBsiDg the roDge which we have traversed. The dark-colon 
rocks of Augusta are mostly mica schist. East of the Kenneb 
rirer the mica schist is found in Wbitefleld, Troy, China, Palerm 
Montville, Liberty, Jackson and Searsmont, and we presume in i 
the intervCDiDg territory. A section from the west part of Bang 
to Etna discloses the presence of an argillo-mica schist over tl 
whole distance. The dip of the strata in the east part of Carmel 
to the north-west, in Canael U is to the south-east, and beyoi 
Carmel it dips to the north-west again. This range will be notic< 
agwn. 

In t]ie north-west part of the State there is much mica scbii 
which may possibly be connected with the last deposit. It appea 
In the towns of Poland, Turner, Buckfield, Livermore, Farmingto 
Vienna, Mount yemon,.on Bear Mountain in Hartford, Woodstoc 
Andover Surplus, Rumford, Mount Blue in Phillips, and Mou 
Abrf^am, in the north part of Franklin county. 

Mr. George L. Ooodale has made .a geological map of part 
Oxford and the whole of York county, upon which are colored tl 
following ranges. A short one in Upton. One from New Horn 
shire extending into Gilead, Newry and Rumford. A wide rani 
in Albany, Stoncham, Mason and Lowell. One in Brownfield. 0: 
in Denmark and Bridgton. One in Hiram, Porter and Ossipee, i 
H. Ooe in Acton and Middleton, N, H. One in North Berwic 
A wide one from Berwick to Kittery Point, It is remarkable th 
the strata run across this range at right angles to its course, 
would appear hence that the granite of soutfacm York county 
metamorphosed mica schist. Another range from Kittery Point 
Kcnnebunkport or perhaps to Fletcher's Neck in Biddcford. 
small patch in the north part of York. Another in the west com 
of Biddeford. And finally a large but interrupted range in Sa 
and Buxton. The course of the strata in all these ranges is inv 
riably north-easterly. 

In the eastern part of the State we find other deposits of mi 
schist, less metamorphic. The best characterized one is on t 
eastern shore of Knox county, associated with the Rockland a: 
Camden limestones. This deposit is referred to the Taconic systf 
by Professor Emmons. Its distribution is too irregular to be c 
scribed without a colored map. It appears to be more or 1g 
interstratified with limestone and quartz rock. Islesboroug 
Deer Island and the Fox Islands appear to be composed of mi 
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schist, trarerBed b; nnroeroaa dykes. These etmta are highly 
pIumb^nouB and pyritirerons. At Webster Head in Tinalbaren, 
there are said to be two beds of anthracite coal, each an inch wide. 
This cannot be in the trne coal formation. Beds of coal are found 
in almost all the formations, but are seldom of value except in the 
tme coal formation about midway in the geological series. 

Farther up PenobBcot river on both banks are strata apparently 
belonging to the same group. At Brooksville, on the east side, 
they are pyritiferous. At Camden, there is the greatest variety in 
the rocks. The features of the country are very much like those 
of weetern MasBachnsetta and Vermont, where the ao-called Taconic 
rocks are developed in the greatest perfection of any locality in 
the country. Megunticook mountain in Camden, resembles some 
parts of the Taconic range. It rises very al*uptly from an uneven 
coantry and its commanding presence inspires the beholder with 
an almost irresistible desire to ascend it. N«ar its steep sides 
there is a mica schist, the same that occurs at the village of Gam- 
den. The rock of the mountain Beems to be a brecciated or con- 
glomerated mass of pebbles, cemented by a fine siliceous paste, 
croBBed by joints, one set running north 15 degrees west, and the 
other north 10 degrees east. The pebbles seem to have been 
derived from a quartz rock, probably from the quartz of mica schist 
and granite ; though possibly from the quartz rock to the south of 
the mountain. The thickness of the strata composing the moun- 
tain must be about five hundred feet, as they dip aouth-east about 
twenty degrees ; while the height of the mountain is 1,457 feet 
above the ocean. 

A. belt of rocks of indistinct talcosc or micaceous character is 
found at Belfast, on the north side of the gneiss of Lincolnville and 
Northport. Andalusite is common in them. Another micaceous 
belt of rocks appears at Bucksport and vicinity. Across the river 
at Bucksport, the rock appears in regular sheets well adapted for 
paving stones, etc., dipping 15 degrees east. Fort Enox, in 
Frankfort, is situated upon mica schist dipping 30 degrees north- 
erly. Mica Bchist and hornblende schist occur in Bucksport vil- 
lage. In the north-west part of Orland, near a church, the mica 
schist appears, dipping 55 degrecB Bouth-easterly. It passes into 
jasper on Long pond brook, in the east part of Bucksport. 

Another large basin of mica schist is in the south part of Han- 
cock county, resting mostly upon granite, certainly upon three 
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sides. This gpranite seems to be shaped like a great horse shoe — 
one end being Mount Desert Island, running through Sulliyan, 
Franklin, Number eight, north part of Ellsworth, Orland, Surry, 
Bluehill and Sedgwick, to its other end on Deer Isle ; and the mica 
schist is situated within this curve. The character of the rock is 
gncissoid and sometimes talcose, and again like siliceous slate. 
The country within this area is low and rolling ; while the great 
granite curve is composed of high mountains. It is a fine place 
when one is standing upon the granite highlands, (e. g. upon the 
lofty mountains in Monnt Desert,) to learn what the geologist 
means when he speaks of a basin. The grand foundation beneath 
all the low land to the north-west is granite, and after this large 
depression (basin-ahaped) had been formed by tlie upheaval of the 
granitic ranges around the lowland, the schists were deposited in 
it. But in this case the deposits failed to reach any where near to 
the top of the edge of the basin. Nor do the strata seem to have 
been disturbed very greatly. We consider the rocks in this great 
valley as belonging to one formation and as formed during the 
same geological period. It is possible that this basin connects 
with the Rockland schists just described through the open portion 
of the curve near Deer Isle. Our observations were not sufficiently 
extended in that direction to settle this question. 

In passing from Calais northerly to Aroostook county, we travel 
over two more belts of mica schist, which probably are the same 
layers of rock repeated by a synclinal fold. Leaving the granite 
range in the east part of Baring, mica schist, often calciferous, 
appears with a north-westerly dip as far as Princeton, whero it is 
succeded by clay slate. At Dudley's hotel in Waite, the calcifer- 
ous mica schist appears again and extends to the granite range in 
Topsfield, but with a south-westerly dip. Thus the clay slate ap- 
pears to lie in'a trough of the calciferous mica schist. The extent 
of the two bands of schist to the south-west leads to an unexplored 
portion of the wild lands, so that the lateral dimensions of this 
formation cannot be given. Mica schist occurs in limited amount 
in the north part of Topsfield, and the north part of Weston, in 
Aroostook county. The character of the micaceous rocks in 
Aroostook county will be given in full in the second part of this 
report, wherB may be seen also a section of the rocks between. 
Charlotte and Presque Isle. 

11 
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Talcosk Schist. 

This rock consiBts normally of BncceaBive layers of talc unci 
qaartz. Often the talc is replaced by talcite or some mineral re- 
sembliog talo. Talc is a liydrous silicati; of magneeia, but the 
Bubstituted minerals are silicates of alumina. Hence what is Often 
called talcose Bchist is only an altered variety of cl&y slate. From 
eome analyses of these schists in Vermont, performed under our 
direction, we have reason to believe that the true talcose schist is 
a rare variety among the so called talcose schists, in all parts of 
the world. We have found specimens among the talcose schists 
of Maine which go to coQ6rm this opinion. Much investigation is 
yet needed upon this subject, and it is to bo hoped that the Maine 
Survey will be permitted to clear up many of its obscurities. 

Talcose schist is less abundant in Maine than the two rocke jnst 
described. There are five or six different deposits of it. One of 
them is in Cumberland county, near Portland. It appears to 
extend laterally from Saco to Orr's Island. We have observed it 
in two places in the east and south-east parts of Saco. Cape 
Elizabeth is largely composed of talcose schist. Near the light 
honses on Cape Elizabeth, this rock exhibits a remarkable tendency 
to split in the direction of the layers, like wood. And where it is 
laid np to form fences, the resemblance of the fibrous masses, to 
wooden rails and planks is very striking. The city of Portland is 
underlaid by it also, interstratified with some mica schists, North- 
east of Portland this rock appears upon most of the Islands in 
Oasco bay; also in Harpswell. In a sketch of the Geology of 
Portland and vicinity, written by my &ther in 1836, the rocks of 
this^ basin are represented to be interstratified beds of talcose 
schist, mica schist and qnartz rock, the former decidedly pre* 
dominating. It is nnusual to find a single metamorphic rock in 
one basin ; more often several different kinds are interstratified 
with one another, though one variety may so predominate over 
the others as to give a name to the gronp taken collectively. My 
ffttiier has suggested the similarity of these rocks about Portland 
to those elsewhere in the United States that contra gold. As 
gold is now found in so many localities where its existence was 
not formerly suspected, it may be well to examine the foundations 
of Portland for it. 

In connection with the mica schist of Rockland, Thomaston, 
Camden, etc., more or less of talcose schist la associated. Whether 
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it can be separated stratigraphically from ihe mica schists already 
described from these localities remains to be seen. At Goose 
river, in Camden, this rock has been described as the " magnesian 
slate" of the Taconic system. The rocks at Belfast are largely 
composed of talcose schist. They form a belt several miles in 
width, and of unknown extent north-easterly and south-westerly. 
They seem to be of different age from the Thomaston group ; per- 
haps synchronous with the Portland schists. 

. We have discovered two or three new deposits of talcose schist 
in the wild lands. One is on the waters of the St. John river 
above the mouth of Little Black river ; and the other we crossed 
on the Aroostook road between Patten and the north part of No. 
6, R. 5. A narrow belt of this rock we crossed also in the north 
part of Hodgdon, near the New Brunswick line. 

There is doubtless a large amount of talcose schist in the im- 
mense clay slate formation in the central part of the State. Over 
much of this area the two rocks are interstratified, the latter pre- 
dominating. We hope in fiiture to be able to distinguish large 
areas wholly occupied by the schist in the slate regions. The rock 
between Mattawamkeag point and Lincoln, on the Penobscot 
river, is really more like the schist than the slate. There is talcose 
schist also in Charleston and Dixmont. 

Serpentine and steatite or soapstone are generally reckoned as 
rocks allied to talcose schist. These are not abundant in Maine. 
The former occurs at Deer Isle, and the latter in Harpswell, Orr's 
Island, Jaquish, and probably in North Sidney and North Yassal- 
borough. 

SACCnAROID Azoic LiHESTONE. 

The limestones connected with azoic rocks are generally white 
and highly crystalline, resembling loaf sugar so much as to be 
called saccharoid. In some situations it is dark colored, or it may 
receive bright colors from minejals disseminated through it. It is 
often highly magnesian, when it is called doiomiie. These lime- 
stones generally occur as beds in schists. This is true of all the 
azoic limestones in Maine, except perhaps the large deposits of 
this description in the vicinity of Rockland and Thomaston. The 
details of the beds of limestone in Maine are numerous, but we 
will describe them as briefly as possible. 

In York county limestone is found in the south-west part of 
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tHartbage, Temple, Farmiagton, Industry, Strong, Phillips, King- 
field and on Uonnt Abraham. There are several of theee beds in 
Phillips. One of them is a mile northerly'of the village on Mr. 
Joel Whitney's estate. The rock is grayish white and bluish 
white, occurring in mica schist, with a northerly inclination of 60 
degrees. There are two beds here side by side, one ten and the 
other thirty feet wide, and they have been traced at least twelve 
hundred feet laterally. It contains 65 per cent, of carbonate of 
time. There are two large beds of limestone upon the west side of 
Sandy river in Phillips ; also several more npon the east side of 
Sandy river on the road to Freeman. A specimen from one of the 
latter localities contains 67 per cent, of carbonate of lime. In 
Wilton there is a bed of limestone in mica schist one mile from Hol- 
man's hill. Transparent crystals of calcite or pure carbonate of lime 
occnr in it. The limestone is of good quality. In Carthage there are 
several valuable beds of limestone. The most important occur in the 
south part of the town near the Dixfield line, on Mr, Isaac Reed's 
land. They are on the side of a precipitous bill ; two in number, 
inclosed in mica schist, and dipping 40 degrees north-westerly. 
The hill is eighty or ninety feet bigh, and the diff of limestone is 
SLity-siz feet high. The width of the sonthem bed is sixty-seven 
feet — of the northern bed twenty ieet. Its length oould not be 
measured because it, is covered with earth. North-west of Uiis 
locality there are several other beds— one of them being superfi- 
cially eighty feet wide. Still another one in the same vicinity 
is sixty feet wide. The limestone on Reed's land contains 76.2 per 
cent, of carbonate of lime ; one of the others contains 89.8 per 
cent, the latter being much the purest. 

In Temple, upon the estate of Joel Vamer, there are several beds 
of blue granular limestone from ten to thirty-five feet wide, and 
traceable laterally a great distance. These beds are enclosed in 
talcose schist of snch a degree of softness that it can be easily cut 
and made useful like steatite. These beds dip to the north-west. 
There are several beds of limestone in Farmington. One a little 
east of the village in Stoyell's pasture exhibits strata dipping 78 
degrees north-west. Another near by on J. Coney's land, contains 
"84.4 per cent of carbonate of lime. It ia of good quality. Near 
the village of Strong, at the falls, maybe seen ledges of blue sparry 
limestone, dipping to the north-east. It contains 90.5 per cent, of 
carbonate (^ lirae. There are at least four difierent beds of lim«- 
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Btone in New Sharon. They are blue or light blue, BAinewhat 
micaceous, and contain from 53.8 to 88.2 per cent, of carbonate of 
lime. That upon Mr. Bean's land contains 10 per cent, of the 
peroside of iron. That in Jay is upon Mr. Noyes' land. It is whit© 
and highly crystalline, containing quartz and cryetals of actynolite. 
The limestone in Industry is blue, micaceous, and contains a few 
ciystals of calcite. It contains 76 per cent, of carbonate of lime. 

In Somerset county beds of azoic limestone occur in the follow- 
ing towns : Norridgewock, Skowhegan, Starks, Palmyra, Harmony, 
Athens, New Portland, Bingham, Canaan, Lexington, and at the 
Forks of the Kennebec river in the wild lands. There are several 
good beds of limestone in Norridgewock. One upon the estate of 
S. Sylvester contains 88.2 per cent of carbonate of lime. It is 
traversed by sparry veins of calcite, and is of a light brown color. 
The beds in Norridgewock are all enclosed in clay slate, and they 
dip north-westerly. The limestones at Skowhegan Falls are bluish 
gray, and are a trifle more than half (53.8) c^ pure carbonate of 
lime. The lime burnt from it is of a brown color. The limoatooe 
of Harmony is slaty, of a blmsh color, and contains 38.6 per cent, 
of impurities. Limestone oceurs abundantly in Harmony on the 
Higgins stream, in beds from four to six feet thickness, interstrati- 
fied with clay slate, and standing almost upon their edges. 
. In Athens there is an important bed of limestone on the east 
branch of the Wasseronset stream. It is grayish white, with 70.1 
per cent, of carbonate of lime. A bluish compact limestone at 
Athens village gives 72.6 per cent, of carbonate of lime. Half a 
mile above Bingham at the saw mills, there is a bed of bine lime- 
stone, in which may be found small veins of galena and zinc blende. 
The lii^stone dips to the north-west and contains 42.6 per cent, of 
carbonate of lime. At the Forks of the Kennebec river in No. I, 
B. 5, of Bingham's purchase, the rocks are all calcareous, and some 
portions contain 50 per cent of carbonate of lime. The strata con- 
sist of calciferouH slates alternating with bufi" limestones from half 
an inch to a foot in thickness. The limestone in Lexington was 
found only in boulders, but the locality of the boulders cannot be 
iar distant. 

The limestones of Kennebec county are found in Vienna, Mount 
Ternon, Waterville, Belgrade, Winslow, Winthrop, Sidney, Hal- 
lowell and Clinton. In the south-west part of Vienna near the- 
Gheaterville line, ace beds of limestooe in mica schist. They u» 
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on the south side of the McOnrdy river. They are two in number ; 
the one nine and the other fifteen feet in width. Both di]) to the 
north-west. A third bed ia adjacent to them at Mr. Lyman 
Wheeler's house. A bed of limestone, grayish white and granular, 
is found in mica schist, dipping north-west, near Mr. James Chap- 
man's, three quarters of a mile north-east of the village of Mount 
Vernon. It contains 18.8 per cent, of carbonate of lime. The 
lime manufactured from it is of a brown color. At Waterrille nar- 
row beds of yellow siliceous limestone are found in Uie clay slate 
near the bridge crossing the Kennebec river for the Kennebec and 
Portland Railroad. These are of little consequence. In West 
Waterville there is an important bed of limestone in argillo-mica- 
ceous slate 66 feet wide. It is upon Mr. Baxter Crowell's farm, 
and contains 89.8 per cent, of carbonate of lime. At the Falls in 
West Waterville there is more limestone of the same general 
quality, containing 73.8 per cent, of carbonate of lime. Still other 
localities of limestone are in West Waterville, but none as good as 
the ones just mentioned. 

In Winslow there are several beds of limestone. That upon 
James Wall's land is of a light bluish gray color, traversed by 
small veins of calcite, and contains 73.8 per cent, of carbonate of 
lime. That upon S. Simpson's land is of a dull light gray color, 
mixed with slate, and contains 68.1 per cent, of carbonate of lime. 
That upon Mr. Drummond's land is better than the rest. It is 
bine, and contains 81. S percent, of carbonate of lime. On Mr. 
Furbur's land a limestone containing 77.8 per cent, of carbonate of 
lime is found. It is of a dark blue color. The limestone of Wio- 
tfarop belongs to the calciferous mica schist and is of the same color 
with the inters tratified rock. It contains 78.8 per cent, of caibo- 
nate of lime. Mr, Wm. Prescott of Sidney, has sent us large speci- 
meus of limestone from bis farm ; one of which is polished. It may 
be used for marble if obtained in sufficient amount, and it would 
form very durable marble. One of the specimens ia on exhibition 
at the State House in Augusta. The limestone in Hallowell Is 
contained in strata of gneiss. At Brown's comer in Clinton, quar- 
ries of a bine argillo -ferruginous limestone have been opened. 
Crystals of pyrites are abundant in it. The amount of carbonate 
of lime present is 54 per cent. 

Another bed of limestone in Clinton is of better quality, contain- 
ing 76.8 percent, of carbonate of lime. At J. D. Burrell's there ia 
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a bluish gray limestone, of which 41.2 per cent, is pure carbooate 
of lime. 
I Id Sagadahoc county there are beds of limestone in Phipsbnrg. 
This limestone is enclosed in gneiss, is more crystalline than that 
in the more northern counties, and contains foreign minerals, snch 
as egeran and garnet. Several beds of it are found upon this 
promontory. The decay of the limestone in several places has 
prodaced caverns in the solid rock. 

In Lincoln county the limestone is found in Dresden, "Whitefield 
and Waldoborough. But Enox county is the great reservoir of 
limestone along the coast, in the towns of Appleton, Hope, Union, 
Warren, Camden, Thomaston and Rockland. We regret mnch 
that we cannot speak more definitely respecting the geological 
character and position of the limestones in the three last mentioned 
towns, as they form some of the most interesting deposits in the 
whole State. The limestone did not appear to ns in these towns 
to be in the form of insulated beds, like those described in the 
western counties, but rather to form several distinct formations, or 
a single one repeated several times. The strata are generally 
highly inclined, bo that the thickness of the deposit may be very 
great, though its topographical width is small. There seem to be 
three bands of the limestone in Thomaston, all having a northeast- 
erly and south-westerly trend. The most important lies in the 
valley of Thomaston, extending from George's river to Tolman's 
pond, inclnding the quarries at Blackington corner. It is said to 
be nearly a mile wide ; but in consequence of the abundance of 
drift concealing the rocks it is difficult to be positive about its 
limits. Another belt of limestone, running parallel, is seen promi- 
nently at the State's Prison, and at the Meadow's qnarries, ex- 
tending to Jameson's point in Rockland. Most of the quarries iif 
Thomaston and Rockland are upon this band. The third band of 
limestone is largely dolomitic, and is seen at the marsh near the 
West Keag river. All these beds are cut by trap dikes in various 
ways, and numerous specimens can be obtained, showing the influ- 
ence of the melted trap upon the adjacent limestone. These dikes 
can be traced for a great distance frequently. The workmen think 
tliat the best limestone is found in the vicinity of the dikes. 

The limestones of Thomaston and Rockland are generally of 
blnish-gray and gray colors. Most of them are nearly pure car- 
bonate of lime, containing only two per cent, of impurities. The 
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limeBtone at the marab quarry is a good dolomite. The limestones 
are g^enerally even bedded and lie m thick compact masses, much 
like marble. There are several qualities of the limestone known 
to the workmen, which produce different qualities of quicklime. 

There seems to be an anticlinal axis in the limestone at the 
meadow's quarries, which perhaps may be traced tbr.ough the 
whole belt of which tbey form a part. We found the inclinations 
there to vary from 72 degrees north-west to 60 degrees south-east. 
At the States Prison quarry the dip is 80 degrees south-east. At 
ttie marsh quarries the dip is 70 degrees north-west. At the 
Blackington comer quarries the measurements were north-west 65 
degrees and to the south-east. These were all isolated observsr 
tions. The geological position of the different kinds of rocks in 
these towns have not yet been explored Bystematically. 

Whether the limestone of Camden joins directly with that ia 
Rockland and Thomaston is doubtful, but its lithological characters 
are the same, and probably its geological position. Some disturb- 
ance of the strata may have severed the direct connection of tbe 
two, as it may be a repetition of the belt by an anticlinal or syncli- 
nal fold. The limestone is found at Goose river settlement and 
near the village of Camden, with a north-west and northerly incli- 
nation. The Lily Pond quarries furnish most of the lime manu&o- 
tnred at the river. The limestone there forma a cliff 30 feet high, 
near a small pond. We examined Mr. C. C. Smart's opening in 
the limestone half a faiile south jf the village of Camden, and found 
the layers dipping 26 degrees northerly. There appears to be a 
great thickness of limestone in Camden. 

The other limestones in Knox county are in beds of an older 
formation,' like those in the western counties. They are numerous 
and extensive in Warren, where the white crystalline rock has 
been used both for marble and the manufacture of lime. The prin- 
cipal beds belong to the different members of the Starrett family. 
On the western side of the St. George river on Mr. A. Starrett'a 
estate, there are two beds of limestone in gneiss, tbe largest of 
which is twenty feet wide, dipping 70 degrees south-easterly. 
They are dolomitic, and contain crystals of galena and zinc blende. 
On the eastern side of this river upon Mr. A. Starrett's land, there 
ia a similar bed of limestone, 99 feet wide, and 150 feet long, so far 
w exposed. The bed belonging to John Starrett is 122 feet wide, 
And has been uncovered for 220 feet. It is inclined 66 degrees 
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eonth-east. On Benjamin Stairett's Und there are two beds of 
limestone, one of which is 30 feet wide. The enclosing rocks and 
the position of these arc simiUr to those of the previous example. 
On the high bank of the St. George river half a mile north-west 
from A. Starrett's bed, there is more limestone exposed. This 
cliff is 26 feet high, and the limestone is white with blue patches 
and veins. It stands nearly upon its edges, and may be traced 
laterally a quarter of a mile. 

So favorably are the limestone beda of Union situated that they 
were thought formerly to rival those in Thomaston. Some of the 
beds produce blocks large enough to be wrought as marble. 
Among theprincipal ledges may be noticed the following; the 
Miller ledge, a bed of fine grayish white limestone, 29 feet wide, 
with a north-easterly trend ; the Orchard quarry bed, west of the 
Miller ledge, from 1 to 12 feet wide, standing nearly perpendicular, 
and the Bullen ledge, south-east from the Orchard bed, which is 
really a handsome clouded gray marble. The bed is 52 feet wide 
and 1,100 feet long. It dips 65 degrees south-east. A mill has 
been placed near it for the purpose of sawing the rock into slabs 
of marble. A bed 924 feet long and 30 feet wide is found near 
Union Common upon the Bachelder estate. It is a grayish white 
limestone. Other beds occur upon Harden's ledge near the ahoreft 
of a pond ; one of which is 91 feet wide and 330 feet long. It has 
been intersected by a vein of granite. 

There are twenty quarries of lim^tone in Hope. The limestones 
are generally bluish, sometimes white and granular. It closely 
resembles the Thomaston rock, and like that is abundantly trav- 
ersed by trap dikes. Near the dikes the limestone is dolomitic. 

In Waldo county, beds of limestone occar in Lincolnville, where 
an immense amount of quicklime is manufactured annually. In 
Hancock county limestone is found in Bluefaill and Bucksport. 
There are several of them in Bluehill, enclosed in gneiss, and are 
300 feet in width, but not of superior quality. They are too thor- 
oughly mctamorphic to be of economical value, otherwise than by 
their natural decomposition. Doubtless the exploration of the 
northern parts of Hancock county wonid bring to light other beds 
of limestone. 

In Penobscot county beds of azoic limestone occur in Dexter, 
Hampden, Oldtown, Carroll, and in boulders upon the Penobscot 
river. Those in Dexter and Carroll are of great value. In Dexter 
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the beds are nnmerona. One upon Mr. Crowell's laod ia blue, very 
•xtGDsive, with ooly 10 per cent, of impurities. It tudb nearly 
east and west and dips 80 degrees southerly. Mr. Fish's limestone 
is similar to the preceding, but contains veins of calctte. 89.2 
per cent, of it is carbonate of lime. Another blue compact lime- 
gtone, containing 18.2 per cent, of carbonate of time is found upon 
L, Pullen's farm. That on John Puffer's farm contains 84 per 
cent, of carbonate of lime. A few calciferous slates are interstrati- 
fied with these beds, but the prevailing rock is clay slate. There 
is an extensive bed of limestone in Carroll, which is of great eco- 
nomical value. Wc found boulders of a beautiful azoic marble on 
the Penobscot river between Wiiln and No. 3. Their source can- 
not be far distant. 

There is probably a large amoant of azoic limestone in the wild 
lands in the north part of Washington county. A few small beds 
appear at Princeton, and rumors reached us of more important ones 
in the vicinity. 

In Piscataquis connty the azoic limestone appears in beds id 
Dover, Guilford, Abbot and Fozcroft. That at Dover is found 
upon the south side of the Piscataquis river. It is a bluish gray 
limestone, mixed with slate, calcite and quarts, and contains 
10.6 per cent, of carbonate of lime. The lime manufactured from 
it is brown. The Foxcrofl limestone is found at the Falls. It is 
Kght blue, containing 64.4 per cent, of impurities, such as calcit«, 
pyrites and slate. A similar limestone from a cave near the river 
contains 48.8 per cent, of carbonate of lime. The Guilford lime- 
stone is in cUy slate, and is of a dark bine color. It is interstrat- 
i&ed with layers of slate, and is found abundantly one hundred 
rods north of the church, and also near a smalt Island in the Pis- 
cataquis river. It contains SI. 8 per cent, of carbonate of lime. 
The Abbot limestone is similarly situated, is of a dull blue color 
and contains 74 per cent, of carbonate of lime. Beds of poor lime- 
stone are said to occur abundantly between Sebec and Brownville. 

Most of the limestones of Aroostook county belong to tbe fossil- 
iferouB rocks, and will therefore be described elsewhere. So also 
we have passed by the description of fossiliferous limestones in 
other parts of the State. There are three localities of azoic Ume- 
sliOne in Aroostook connty worthy of notice. Perhaps the best of 
them is at Drew's mill, in New Limerick. The limestone is wbito, 
granular, thick-bedded, and is situated between trap dikes. Very 
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likel; its highly metamorphic condition and its position are dne to 
the disturbing influences of the dikes. The bed is two rods or 
more wide, and ia of nnknown length, to be estimated in rods rather 
than feet, and perhaps miles. Numerous beds and nodular masses 
of beautiful pyrites abound in the limestone, which by decomposi- 
tion have accumulated an immense of bed of bog iron ore. The 
second bed of azoic limestone is in No. 6, R. 5, about a mile and 
a half east of the Aroostook road, in the south part of the town. 
The third bed is in the north-east part of Golden Ridge, if we may 
believe the testimony of some timber explorers flf that region. 

' Ci^T Slate. 

Clay slate is a fine grained, fissile, highly indurated rodt, split- 
ting into plates by cleavage. The common writing slates of the 
schools are made of clay slate. The cleavage planes often cross 
the planes of deposition at various angles. The strata can gener- 
ally be distinguished from them by means of parallel bands of dif- 
ferent colors and textures traversing tiie rock. It is generally a 
dull blue, gray, green, or blackish color, sometimes brick red, 
striped and mottled. 

We are at the outset met by a difficulty in assigning the proper 
place to the clay slate of Maine in the geological series. Most of 
the clay slate in the State is azoic ; still there is a portion of it 
which contains fossils. The area occupied by the rock is immense, 
but the fossiliferons portion is quite limited in extent. We con- 
clude, however, to describe the rock as azoic, in general, but to 
specify the fossiliferous portion in detail under its appropriate 
head. In this way we shall not seem to assume confidently that 
these rocks are all of the Boaie age, nor will the provisional separ- 
ation of the fossiliferous belt from the azoic strata express the con. 
viction that the clay slate series ought to be divided into several 
formations. We want a thorough investigation of the stratigraph- 
ical relations and the scanty organic remains of the clay slates. 

Among the metamorphic rooks along the coast south-east from 
Portland, patches of clay slate are occasionally seen, as in Bidde- 
ford, Saco and Scarborough. The latter case is worthy of notice 
upon the map. It was noticed by us to extend from the west line 
of Scarborough (on the Saco road) to a point beyond Dnnstan comer. 
The strata run north-east and south-west and are nearly vertical. 

The next deposit of clay slate is of immense extent. We will 
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try to drav a line which shall enclose the area covered by it, in- 
cludiog the foBsiliferoQS bands. Beginning in the south-weat part 
of Waterville, it proceeds thence into Winslow, and probably 
through Unity and Jackson, to the north part of Frankfort. On 
the east side of Penobscot river it appears in the north part of 
Bucksport, running down into the west part of Orland, where it is 
qnite narrow. The line continues from Orland north-easterly 
through Orrington, Kolden and Eddington. From this point it is 
not known whether the southern border line of the clay slate 
extends directly to Princeton, or whether it passes to Princeton 
aronnd the west and north sides of Hancock county. The belt of 
clay slate in tbe northern part of Washington county is probably 
conneeted with tbe main deposit, but it must make the north-east^ 
em termini of the slate fork shaped. The e:(act width of the slate 
at Princeton, etc., is given upon a section in another part of the 
report. After taking up the line again at No, 10, R. 3, in Wash- 
ington county, we can carry it but a short distance on account of 
the unexplored region in the soulh part of Aroostook county. The 
slate, however, disappears before reaching Houlton. Upon the 
Aroostook road we can find the north-westftn side of the clay 
slate and carry it westerly. T!ie western border is found in the 
village of Patten, where it lies side by side with talcose schist. It 
passes over towards the east branch of the Penobscot, then rune 
up the Seboois river to Godfrey's Falls, and crosses over to the 
west side of the East Branch of the Penobscot river at the Grand 
Falls. Thence it returns down the east branch to No. 2, when it 
runs over to the North Twin Lake. From thence it proceeds in a 
direct course to the south end of Moosehead Lake. From here it 
runs to the Forks of tbe Kennebec river. Changing its course it 
rtms down the Kennebec (or perhaps to a point near Mt. Abra- 
ham) to Bingham : thence eastwardly to the vicinity of Parkman ; 
thence pouth- westerly to Norridgewock, and south-easterly to 
Waterville, from whence we commenced to draw the line. Those 
who follow this line upon the map will perceive that a vast territory 
is enclosed by it, though of an exceedingly irregular shape. It 
includes all the settled portions of Piscataquis and most of Penob- 
scot counties. 

Much of the clay slate over this area is of a fissile and easily 
decomposing character, so that it is useless for economical pur- 
poses. In the north-eastern portions it is often more properly a 
fine grained sandstone, associated with layers of clay slate, and 
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rarely of limeBtone. In Piscataquis count; there is much lime^ 
stone connected with the elate. The most valuable portion of the 
elate, or the variety called roofing slate, is in PiBcataquis county, 
passing into the counties adjoining. The relations of the clay state 
to the more thoroughly metamorphic rocks on the north-west and 
south sides is as yet unknown, except at two or three localities, 
which are of too little value to allow of gcneralizatloD. Occasion- 
ally a maBS of granite has protrnded through the slate. 

We give a few details respecting the occurrence and position of 
the slate at various localities. The strata on the west side of Pe- 
nobscot river below Bangor are inclined to the north-west, and are 
underlaid at Frankfort by mica schist. The clay slate in eoulheast 
Bucksport and the west part of Orland forme an anticlinal axis, 
which is overlaid on both sides by hornblendic rocks — possibly 
metamorphoeed clay slates. 

The following obeervatione of the strike and dip of the clay slates 
in Penobecot county were t^cn by Mr. Houghton during the past 
season : Brewer, strike north 50 degrees east, dip 27 degrees north- 
west. Orriogton, north part, strike north 10 degrees east, dip from 
50 to TO degrees north-west. Further south, strike north 80 
degrees cast, dip 60 degrees noi-therly. Just north of the village 
of South Orrington, strike east and west, dip 15 degrees north. 
Argillo-micaceoua slate from West Bangor to Carmel with the fol- 
lowing position'e : — In Bangor, near J. Eastman's, strike north 55 
degrees east, dip 30 degrees north-west; in Hermon, at Craig's 
house, dip 60 degrees north-west; west of do., strike north 63 do- 
grcos east, dip 60 degrees north-west; at Hermon Centre, strike 
north 60 degrees cast, dip 75 degrees north-west-; at West Hermon, 
strike north 15 degrees east, dip CO degrees north-west; at East' 
Carmel, strike north 13 degrees east, dip 60 degrees north-west ; 
further west, strike north 45 degrees east, strata vertical ; at Carmel 
Centre, strike north 10 dogrcoa east, dip 75 degrees southerly ; at 
North Etna, strike north 70 degrees cast, dip 10 degrees northerly, 
and also strata vertical. The common clay slates have the follow- 
ing positions: in the north-east corner of Plymouth, strike north 45 
degrees east, dip 75 degrees south-cast; in North-west Plymouth, 
strike north 55 degrees east, dip from 70 to 83 degrees south- 
east; in South Plymouth, strike north 70 degrees west, dip 45 
degreCB southerly ; in North Diimont, strike north 60 degrees east, 
dip 16 degrees south-east; also north 65 degrees east, 70 degrees 
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south ; at the Sewbnrg line, dip 70 degrees north-west, and strike 
north 70 degrees east, dip 78 degrees north-west. In Hampden 
Centre the dip is 35 degrees north-west. Thus it is seen that the 
north-west dip is the moat common for the slates near Bangor; but 
it is not the only one. The presence of axes will enable us to 
reduce greatly the Supposed thickness of the slates. 

This point is illustrated by examining our observations in a line 
crossing the clay slate from Patten to Bucksport. From Fatten 
to a point three miles north of Molunkus village the dip is north- 
westerly. From thence to the Five Islands Hotel in Winn the dip 
is south-easterly. From this point to three-fourths of a mile below 
the village of Passadumkeag the dip is north-westerly again. From 
thence to the south part of Milford the dip is south-easterly. The 
strata for the rest of the distance to Bucksport probably dip north- 
westerly. But they dip south-easterly as they disappear in Orland. 
On this section there are then five axes — three anticliualB and two 
synclinals. 

Some of the slates about Bangor are so thickly glazed with 
plumbago aa to have been mistaken for coal. They are largely 
talcose, and are occasionally traversed by dikes. The following is 
the general structure of the formation between Bangor and Bar- 
nard. 

At Bangor the dip is to the north-west. This changes soon to 
south-east, which continues to Charleston. There it changes again 
and dips north-west. This dip is not continued long for the rocks 
Boon dip southeasterly, and do not change again till we arrive at a 
point two and a quarter miles north of the south lino of Atkinson. 
Then the dip is to the north-west, which continues to Barnard. 
The character of the rock as far as Atkinson is very much like that 
of the strata in Bangor. The layers are often irregular, and arc 
traversed by veins of quartz. Beyond Atkinson the strata planes 
are more regular and better adapted for quarrying. The strata at 
the quarries are nearly perpendicular, and incline northerly. The 
character of the rocks at Brownvillo and in the vicinity of the 
Katahdin Iron Works is essentially the same. 

The rocks in Parkman are wholly clay slate, dipping to the 
south-east ; so in Abbot, and on the whole route from Monson to 
Moosehead Lake. The most western portion of the clay slate that 
has been examined lies in the valley of Kennebec river, between 
Bingham and the Forks of the Kennebec. At the Forks the rocks 
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consist of an alternation of calcifcrons and clay slates, with strata 
of fine gr^ncd sandstones. This must constitute the upper mem- 
ber of the clay slate series. All the strata on the Kennebec dip 
north-westerly at a high angle. The slate at Moscow is of good 
roofing slate quality, but that at Bingham is filled with veins of 
quartz, and is too much jointed to be of great value. 

There is a belt of mica schist in the Kennebec valley separating 
the clay slate into two large prongs, running out from the main 
deposit. Passing by Solon and Madiaon, therefore, we find the 
clay slate again in Cornville, Norriiigewock, Skowhogan, and thence 
to Wattrville. The slate in Cornville is remarkably sound, and ia 
in tcrst ratified with beds of argillaceous limestone from six to ten 
feet wide. Limestone is also found in connection with the slate at 
Skowhegan Falls. At Xorridgewock Falls the clay slate is very 
bard and passes into mica schist and fine grained sandstone con- 
taining crystals of pyrites and specks of iron ore. The boulders of 
clay slate in Phillips are probably derived from another clay slate 
deposit to the north-west, which will presently be described. The 
slates in Dexter and Corinna dip southerly. Specimens of clay 
slate have been obtained from Mount Abraham and Farmington. 

The next deposit of clay slate that we shall notice ia of immense 
extent, but its details cannot be given as it lies almost wholly in 
the wild lands. It is seen first at its south-west development on 
the Blogalloway river ; next on the Canada road ; next on the west 
branch of Penobscot river north of Moosehead Lake ; next on the 
Alleguash river, whence it has been traced down on the St. John 
river as far as the north-east corner of the State, and up the St. 
Francis river to the Boundary Lake. Wo shall say more about it, 
as well as of the next deposit, in our special report upon the 
Geology of the Wild Lands. 

In the north part of Grand or Matagamon Lake, and extending 
to Webster Creek, we found clay slates mixed with obscure slates 
and fine sandstones. They appear again at the Second Scboia 
Lakes and on some portions of the Aroostook river ; also upon the 
Aroostook road in Nos. 8 and 9 ; and lastly in the vicinity of Castle 
Hill, in No. 12 of the third and fourth ranges. This range may 
connect with the larger one north of Castle Hill. As a whole, 
this is a very poorly characterized clay slate range. 

A large proportion of the slates in the eastern part of Aroostook 
county are argillaceoas. But as they are largely calcareous we 



pnht to dMcribe them under • diffiwent head from dtber ol^ 
date or limoBtone. They we undoubtedly foesili&rosB. 

QnARTi Bock ind AseocUTiD Gokoloubahi. 

Qoartz rod is eflrcntially oonposed of qauls, eitfa^ grsnnlu, 
wenftceoiw or hydine. Vuietiee reeult from the intmmUtare of 
■ics, fbldBpu, talc, hombleDde or cUy slate. When crystals of 
fbreign niaenUs ue present, Ibey are often lueAil in en«bUng u 
to determine tlie position of the strata, which in pare qnarti ve 
tflen difficult to ucert*(n. It b hoA asoic and fossUifero^ In 
both of wMoh fbrms It oconrs in Hdne. It is very oomsuin to 
hi lajvtn of qtiartx in sriiists or slates. In thts cue tfaey are 
nbordinate strata, and are not sofficlenHy abundant to be called 
rocks. Examples are in tlLe talcose schist in the vicini^ of Pott- 
land, and in the slates of Biddeford, Bangor Mid Anson. 

The qoortB rock of Liberty is really a part of Hm mica schist 
formaticm, and Is not suScientiy wide spread to desem a plaoe 
■pen the mvp. The rock is qaite iriitte and beantifiil, greatly 
nsembting dolomite. It occurs upon the land of Gapt. B. E. Hat- 
thews in beds dipping sonth-easterly. The largest bed is elevm 
feet in tbickness. NwMPew ivdler sad qTiite irregular beds are 
common on the ssmb Am. 

There is considerable quartz rock at the foot of Oheeoncook 
Lake, and at the rapids between Ckemiucook and Bq^genoi 
Lakes. 

Beds of qoarts rock are associated with the limeatonea in Thook- 
aston, Camden, eto. They are consideied as Taconic by Prof, 
Emmons, and in another part of this report we have quoted from 
liim some remarks concerning them. We hare notieed in Thorn- 
aston two localities of quartz rock ; one at the Marsh qaarries on 
West Eeag river, and the other almost in the village. 

Near the village of Rockland, on the hill west, tltere are oatcropa 
of nearly pare quartz tock, containing a little lime, and aonie alatj 
matters. The strike is north 28 degrees east, and the strata are 
both perpendicular and dip to the east. At Bockport also a beaa- 
tifnl quartz rock^pears, dipping 10 degrees north. Aaemi-qovts- 
ose sillceouB state overlies it. Near Ooose river. Prof. Emmona 
describes two masses of quartz ro<&, A coogloMerate mora or lesa 
related to the quarts composes the moat of Meganticook mountain. 

Thwe is a narrow band of bine qoarb cock in t^ sovth part of 
IS 
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Ko. 9, B. 6, of Aroostook county. A more important one is ill 
Weston and the north horder of WMfaiDgtoa coanly. It ia » belf 
four or five mUes wide, and is compoeed of quartz rock, mic* schist 
and a very peculiar conghnner&te. In travelling northerly rt ia 
first seen above the middle' of No. 9, tile most northern town in 
Washington county, where the inclination is 65 degrees eastetiyr 
the strike being nortb 8 d^reea west. The Uyen are sometimM 
contorted, showing evidences- of metamorphio aclioB, and nnmeroiia 
narrow perpendicnlar veins of qnavtii eroas the stntta. The peb' 
bles were not seen in Weston, bnt in their stead a thick mass oS 
blue quutz dipping TO degrees southerly, or at right angler to the 
previous position. The pecnliarity of the congloinerate eoadBta of 
the distOTtiou and the curvature of the pebbles. Their general 
appearance may be illnstrated by the accompanying fignre. The 
pebbles appear as if they had been drawn out, curved and pzessed 
together by the various forces to which they hate been sobjected. 
As this subject is a new one, iUustrating many ioatnres of metaf 
morphism, we feel called upon to enlarge sonewhat upon it, and 
^all not cwiSne onraelves to what may be learned bom tbia 



We take two posttions which we think can be malntdned'. VinX, 
the pebbles of this and similar conglomerates have been elongated, 
flattened and curved since thete consolfdatfon {nla rock. Second, 
the elongated pebbles have been changed into the siliceoas laminia 
of talcose and micaceoTta echista, while the cement has been con- 
verted inta mica, the talc of talcose schists, and feldspar. To efl'ect 
the firat change recprires that the material be in a yieldliag state 
like moistened clay, and the applfcation of force or pressure. To 
efEect the second change requires the action of chemical forces 
among the heteTngeneons sedimentary materfals, selecting and 
combining the stoma hi their proper proportions to form ttie netr 
crystalline masses. 

Mow what is the normal arrangement of the pebbles in a con- 
glomeratef Let anyone examine the pebbles upon a beach, ths 
coarse gravel in drift, or the ordinary sedimentary conglomerates 
even of the older rocks, such as the red conglomerates in Perry, 
Labec, or at the Ovwtd PaHar of the east branch of the Penobseot, 
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U&d he wtll find them all agreeing in comporition. The pebbles aire 
tnostly smooth and rounded, yery rarely elongated or flattened 
tacept where the pebbles are fragments of slaty rocks, rarely bent 
unless a fragment of a curved stratum, and never with long pebbles 
arranged parallel to one another. We do not think a case can be 
found where the pebbles naturally assume a position similar to 
that which they have assumed in the case figured above. The 
Bection crosses the strata at right angles so as to show the pebbles 
drawn out and flattened. The cut shows only a section of the 
flattening. The general shape of the pebble will be understood 
by comparing it to a piece of plastic clay wrought under peculiar 
circumstances. Let any one take a sphere of clay and pull it out 
BO as to ibrm a prolate spheroid. If the original lump was three 
Inches in diameter the spheroid may be six inches long and less 
than two inches in width and thickness. Let now this spheroid 
be cotnpressed between two books, and the result will be an ellip- 
tical shaped flattened plate. Suppose this plate stiff enough to 
remain bent when force has been applied to it, and we shall have 
the exact shape of many of these pebbles. The pressure of an 
immense weight would elongate a pebble of clay to several times 
Its original length, but it would be very thin, and would thus 
resemble a lamina of quartz in gneiss. 

Suppose now that instead of one ball of clay several were uaed^ 
Bome of them being plastio and others hard ; and conceive of a 
force that shall pull out all the plastic ones and flatten them. The 
result will be that the plastic balls will have their forms modified 
by the unyielding ones, so that a plastio piece will fold partly 
around the hard pebble, perhaps fitting upon it like a cap open a 
human head. We find among the distorted pebbles cases of this 
nature. Some pebbles have been more plastic than otkerB, and 
the results are indentations of the harder into the softev ohm, 
curves around the hard ones, or the fitting of one into another like 
a ban in its socket. Or the ends of the elongated pebbles may 
only fit upon each other to economize space, as it were, as in ike 
figure above. • 

A typical example of the first stage of the distortion of pebbles 
may be seen near Newport, B. I. The rock is the Lower Carbo- 
niferous Conglomerate, which at the Alms House, north of the city, 
may be seen in its normal character of rather a loosely cemented 
mass of cobble stones, commonly from an inch to six inches in 
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', «U loonded or ■pberoid«l. Than ia -nrj little cement- 
iaf ^tttorMl, BOMoelycDon^ to hold the pebblae together. Indeed 
4he ftwoe of the hiad i» often anffioient to remove one pebble froi* 
Ihr -nttit The maai is itrildn^y like a bill of cle«n coftne drift. 
JSqm if the ex|dorer tnveU a oonple of miles Boath-eMterl; to 
wh«t is osUed Piugatory, he vill fisd another conglomerate nearly 
«f flhe MUM «ce, b«t woodofolty difiereot in respect to the shape 
oC>the p^iblea, in the following particularB: 1. Th^ are oftep 
MMh elongated in the difection of the strike. 3. They are fiai> 
taaed, bat aot ■• stzildngl7 as they are elongated. 3. They are 
indented, oftwi leeply, by one being pressed into another, i. 
13iej arc aonetiBes a good deal beat, occasionally in two direc- 
tions ; aad 6. Tbey are cut across by parallel joints or fissures, 
■varying in distance from one another from one or two inches t9 
Mauy feet. Bat no one oaa doubt the congloDierate character of 
ibese ledges, ev«n though be may not account for the elongatioa 
of the pebbles in the same w^ with us. The meagre cement of 
tbeae p(A»bIeB.ia an obscure talooae schist, containing ciystals of 
aa^etite, stiM the pebbles adhere fimly together ; they cannot be 
drawn oat by <fce hand. 

The ooBgloMerate rai^ at Pargatory ia seen further to be di- 
vided by graA fissures or parallel joints. The moat distinct are 
jterpendionlar io the hotison, aod make a clean cut from top to 
bottoa of the bills of conglomerate, from thirty to forty feet high, 
•a if a Titan had slashed his scimitar tltroagh the mass. These 
joints oat ri^t through the pebbles, just as they do through the 
veneat. Abrading agsnciea have often removed the rock on one 
aide of these joints, or between two of them, so as to leave walls 
at pebblea smoothly cM in two ; the whole i^pearing like a pile of 
fire wood where the sawed ends only of the sticks are seen. These 
cat surfiMjea are often ^aaed, as it were, and do not exhibit the 
polish vriiich would arise from friction. The pebbles upon the 
opposite aides of a fissnie always correspond to each other ; half 
the pebble may be on one side and half on the other side. Barely 
• pAUe remains entire, one part projecting from the smooth pe^ 
IWDdiDaUr anriaoe, but in such oaae a slight blow would instantly 
•over the prcysotioa ; tot a seam pasaea through the pebble along 
the line of the fissnie. 

The observer of these two localities will at mice conclude that 
the pebbles in the Pmgatory oong^uerate won once in the same 



eondMon with those at tiie Alms Hoose. Tlita bondtnion is 
almost irresistible ; lie can almost see the woik gohg on. He nagr 
inquire why some of the pebUes shoaM hare been dianged a&d 
ofliers not. Then he may And some evidenoe by examining the 
tK>sition of the strata. Those at the Afans Hovse aie neariy hoii* 
aontal or bnt slighlly inclined, baying always been in the same 
nndistnrbed position since their depositioa. There have been no 
openings to allow the escape of heat and vapoioos mailers fromi 
beneath. Bnt at Purgatory the case is diflbrent. He ftids them* 
and near by a series of sharp onnres, and disooTOrs that the change- 
in the pebbles has taken place only wheve theie* was atrandaBt* 
access to caloriHc infloenoes frorii benealli. 

It seems to ns very clear that the pebUes mnet haTe been in a^ 
plastic condition in order to have passed through audi changes. 
No other supposition can account fbr the indentoses, the neatfy 
fitting of the pebbles into one dense mass and the bending of smm- 
portions. Any attempt to diange the form of the Afans Hones 
conglomerate in its present unyielding state woatd only result 
in fracture and comminution. There {sruo other vntf to aceooat 
for the bending except by the original shape of the pebMee, a»d 
their acddental arrangement, a supposition which holds goodlin 
no bed of pebbles now forming. 

The character of the cementing material argues some peouHar 
condition of the conglomerate, such as would be found in plan* 
tidty. The origind g^ns of sand hare become sddsts, and aie 
sometimes firmly pressed into the substance of the pebble, so thai 
a blow will not separate the schist and pebble dong the line of 
Junction. The rock has been in such a state that chemicd 
could eadly select the proper atoms from the partides aadt 
bine them into crystds. Both the crystdHne character ef the- 
cement and its firm adhedon to the pebbles, are absent ftom the* 
conglomerate at the Alms House. 

The existence of the joints is an argument for plastfdtf . The- 
glazed surfhces of tiie cuts do not result horn the breaking of the 
strata and the subsequent frietf on of the surlhces upon eadi olhsR 
Beddes the character of the surfiMse, the fteq^rancy of the^oilita 
forbids that supposition. They must have been produced in tile- 
same way in which joints have been made in schists and datsa. 
The rock must be so fiur plastic that gdvanie currents can teve- 
free play through the mass, and be diowed to split it up aeeording: 
to its own rules of operation. 



The Hoond pftrt of the prooesB is the ekiDgktioD, fiatt^ai^ and 
bending of the pebbles. Wbece ia the force that oaa bare pro- 
dnoed theee reaults, granting the plaaticitf 7 We can Tefer only 
to that foioe which from the very firat geological period baa been 
oroirding against the rocka along the shores of the Atlantic Oceaa 
from the south-east. It is the force which has folded up the strata 
into great carves, so Btrikingl7 exemplified in Maine and else- 
where, particulatljr in the anmerous corves in the conglometato 
noder consideration. It would seem as if the pulling of a plaatie 
mass as it curves over a subjacent rock would stretch out portiom 
of it, while the great pressure of the ocean or other strata above, 
would flatten the layers and crowd the whole into the smaller 
compass possible. This would aooonnt for the polling out and 
flattening of the pebUes in the line of the dip. The force must be 
exerted hy some other kind of tension where the elongation is 
along the line of strike, as in Newport. The bending and indenta- 
tioB of the pebbles must be due to minor causes. A flattened pelh 
fate will bold around one not flattmied, and small flexures of the 
strata will conbun pebbles bent at the same angle. We have seM 
tittm bent nearly double. 

Let US see whether the example of distorted conglomerate in 
Maine will conduct us to our second position. The general pbe- 
Bomena are the same as those at Newport — the pebblra are ehrng^ 
ated, bent around one another, indented and rarely cot throng by 
joints. Whether the elongation was in the direction of the sti^, 
or the dip, we do not remember. One of the pebbles is two ieet 
and three inches in length, and three inches wide. The rocks also 
bear testimony to the presence of heat and plication. Numerooi 
■mall veins of quartz fill up the croseout jmnts, and local plications 
■re frequent. The marks of great pressure are very evident. 

Bat in two important respects the Maine example dlfiers from 
that in Rhode Island. The cement is more abundant and the pebbles 
are hyaline. The whole rock bas been (Ranged into mica adust, 
so much so that a fow years ago we should have called the whole 
mica sohist, and have overlooked the pebbles. Henoe we have 
Jkere a striking case of tiie change of a sedimentary into a crystal- 
line rook. As before, having ascertained the fact, we must now 
-endsavoi to explain some portion or the whole of the process ; sfid 
4his effiirt will be in sopport of our second proposition. 



4MWiW0 BDRyBC |8g 

tf Um original sftadstone and the reaiiltmg mica echist were 
taken separately, palyerized, and the powder analyzed, it would 
be found that the atomic constituents axe the same in both parcels. 

Granting the plasticity the explanation of the change is easy. 
The atoms mechanically mingled were thus enabled to choose 
their proper places in the new compound by the laws of chemical 
affinity. Thus grains of sand have formed themselves into lamin» 
of mica and quarte, or mica schist. 

But the examination of other portions of the ori^al sandstone 
or conglomerate results differently. The schist contains a gpreater 
per cent, of certain elements than the original sandstone. There 
are two ways in which this change may have been effected. First, 
the plaotic mass may have been penetrated by waters holding 
chemical agents in solution. The laws of affinity call the atoms 
from the solution to unite with other atoms of the sandstone. 
Hence the jresultant contains more lime perhaps than the original 
atone. Or secondly, the character of the larger pebbles may have 
been changed — ^particles may have been abstracted from them Just 
as ihey were from the water, and united with the particles of the 
cement as before^ Possibly both the alkaline or carbonated water 
was present, and the laiger pebbles gave up part of their sub* 
stance. It is easy to see how very complicated the results might 
be from the combination of infiltrated matters with the extraction 
of soluble compounds from the pebbles. We may be satisfied at 
present with this expose of the general principle of the change* 
We need not stop now to inquire whether it was the sQieate of an 
alkali, the carbonate of an alkali, or carbonic acid, or silicic acid, 
that was the principal agent in the metamorphosis. We have 
traced out the fisM^t of the change, and feel satisfied that what was 
once conglomerate is now talcose or mica schist. And if a few 
imperfect schists thus disclose their original condition, what is to 
hinder us from supposing that the thoroughly metamorphic schists 
bave been formed in a similar way i 

We stated that the chemical constitution of the pebbles may have 
been changed without the essential alteration of the mechanical 
structure of the rock. As the pebble is now constituted, there is 
no natural agent short of igneous fusion which could change its 
form. It is composed of pure silica, and nothing but hydrofluoric 
acid will act upon it, and that is not found in nature. Silica by 
itself is more insoluble and infusible than uiy other part of the rock ; 
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bat in combination wllb other nbetuices K mmy be e»dj aeted 
vpon. Then ttie distortiosofa pnre hyaline qoMtz pnvea thai 
its distortion was prodnced when aome other anbatances were com- 
Uned with the silica. If we look at the character of the Newport 
pebbles we find that they are not pnre silica, though homogmteons 
in stmctnre. They are sUicates of atmnina, lime or Iron. The 
aiUcates are sohible in dkaline waters. Hence a part of the peb- 
bles may be disBolved cat, leaving a residniim of pure afllca in the 
Astorted form in wtddt the pebUe was left by the pressare exerted 
npon it when oompoond. It is very dear that a pure qnartz peb- 
ble most dways retain its original form. 

Now if the ^ieates are eolnble why is not the whole pebble £s- 
■olved, or why is not the form of the pebble destroyed by the 
abatraotion of a portion of the masaf Both these changes maj 
happen We conceive. But the whole of every pebble cannot be 
dissolved, or tiie whole sedimentary strata had long since Reap- 
peared, There nay have b^en an excess of sIKca in the pebble. 
That pebbles shoidd have been compressed into a smaDer compsoB 
after portions of tfaem had been removed is perfiecdy leasonaUe. 
Tbe whole stratnln may not have diminished in thickness, becaase 
the removed particles may have entered into new comMna^ns. 
Nor is there any otgection to tbe supposition that strata may sWink 
Somewhat dnring tbe metaaorphic process. 

Periiiaps we may find conglomeratic rocks in Maine which will 
show that the raioetal constitution of pebbles may be chaaged 
without destroying tbeir character as pebbles. The typical exam- 
ples are found in the Connectioat Biver Valley in MaasachuBeits 
and Vermont, but simflar rocks are found in Maine, particularly at 
the North-east Harbor in Bden. The rot^ m»j be defined as a 
conglomerate wiUi a syenitic or granitic cement, or as a gtanitf o 
or syenitic rook containing pebbles more or less abundantly. The 
rocks at North-east Harbor are mostly syenite. In Jackson's nvat 
Beport npon tbe Geology of Maine, page 46, a sketch is given of 
this syenite contdning nnmerons fragments of tslcoae and mie^ 
oeoos schists and clay slates, the pebbles being veiy little rounded, 
tbe whole forming a very carious rock. According to tiie former 
views of geologists it would be sdd at once that the syenite was 
mixed with a maaa of pebbles, or that it caught them in its fiei7 ~ 
ourrent when fragments of the adjacent ledges were broken off. 
Aecotding to the more recent views it would be said that the 



 

Wj emltic cement was fonned from the matris of the oonglomerate, 
ind that the indnded pebbles of schiat had alto been changed froni 
their original olayej or allioeona character, yet preaerrmg essen- 
tially their original shapes. We cannot here go into the detaib 
of this snigect. 

We need add only a word to complete ^bm establishment of onv 
second proposition, to show that the pebMes of conglomerates 
may become thesaselres die siliceons laminm of schists. We haT# 
Aown partially how metamorphism renders pebbles hyaHne, and 
how a spheroidd pebble may bo flattened and distorted. When 
plastic suppose the pressure to haye been irery great. This will 
expand the pebbles so that they may form thin layers resembling 
strata, and they will, of conrse^ lie in the planes of stratification. 
Large pebMes may be flattened^ Uke those in the figure abore, sa 
as to be seyeral li^ in length. Let any one examine a series of 
these flattened pebbles, where a lateral joint has cnt through the 
ledge, alternating with layers of mica and mioa schist, and he 
would at once pronounce tiie voek mica sdrist. On the edge of 
the rock he sees only those alternating layers of crystalline masses 
fiiat he has nerer seen except In mica schist. Often the pebbly 
character is Tory obscure, and one not conversant with the fiusta 
stated abore would not doubt the schistose character of the rock: 
Let this flattening process be carried on farther, and no one will 
be able to trace out the original pebbles and the original cement. 
All have been completely changed. We^ ihel satisfied then thai 
sandstones and conglomerates may thus be changed into mica 
schist, talcose schist, and gneiss — ^the latter transition having been 
observed in Termont. We do not say that all the schistose rocks 
have been formed of these two materials. There is evidence thaA 
day slate may be also converted into schists. 

It may be then that all the schists in Maine were once sedimen^ 
tary rocks. To trace out the steps of their metamorphosis, and t» 
learn the periods of their original deposition will afibrd a difficult 
yet pleasing task to tksse who shsB fcrther elucidate the gedogjr 
of Maine. 

MsTASoaraic SLAns, irc. 

Under this head we include a variety of homstones, jaspers and 
siliceous states, which ate almost alwaya local alterations ; so evi- 
dently metamorphic that their passage from the altered to tho> 
unaltered rocks is very easfly seen. They are most commonly seen 
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1 taaw i I7 dor a£»s«)i irxb » de PtoM of MaiM ok MicMm 

i# liwwfirt «B MBpMed cf aubr aslerialiL (He cf Aea, 
w&iek ii MaMHHB eaCftid Gtm Uaad. it r '""l''"J i' "' ilifiMJ flf 
• ii^J mst^trfii^ waaAtujmt, so cbaaged tkat h k aiScmh to 
wrn,Mii if II it ttwfaad ^ » — » at tny itfc, — d » ■^crf 

We aade s Ta iyfal exaalntkiB of tka vest AotK of KacUi^ 
fcct, *-*y"^ at ftc Poiat of ICaiae, a^d viQ pre tW 4etMb 
hat, at tlw riak «f baag anmemhit tedoak. Xev«nl>eleaB mmj 
mmSim examdmaliomu mmtt be ande bdixe tke rocka of llaioe en 
he fnfie^ tliawfimJ. Tie g pt * \ m t i i m nisstnliac enay point at 
tte «tctk« May be aeea at tke SatBTil flirtocT Booas ia PortlMd. 
■rWfv ibe eaCalogve p*** Bote detaik tbaa are hoe fKcaested. 

Tbe pjcka at tbe extreow Point of Maine are trap and fn^ al- 
ttnrjoM maadtlaot, probaUy of Upper Sflnrian ag«. Soob «c 
fJtae to the Bed Saadstone, vfaicfa is tke eontinaation of that at 
gtaiiioard's creek. Wiih this tltfie are a few wnaJl beds of iafa- 
aled aaodstones, ftgperj con^taeatem sad ja^ieia aasoisatod. 
These nick* dip nociberi/ aad Dortb-vesterij, and apparattlj 
■odeiUe aa imineose aBottat of JMMper, ijiag to tbe northirud. 
At the point of jonctioD lb«e are trap dikes, and tbe strata bear 
ataib of a coDEideraUe distnrbutce. Tfais ppot is leea thaa a 
qoarter of a mile from tbe extreme Point of Maine. 

■ghw wiH. ailhaB 

k a* <IAc amtt U drgrata vtal. ud tbt^ 
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MBt, and stftnd upon Uuur edgca. 
/, In c uid J va conntad nina tnp dika, aome of tliem ooouioiuUy diTidiog into 



If Sixtacn dikes of trap in Jupar. 

h. Jai^BT, with the (trike north TO dcgnae ewt, and the dip 76 dcgreN nortb-wMl- 

erlj. Thli mus la moit beaatiAilt; divided b/ jointed pUnee. 
i. TiradikMof trap — one two feet vide. Tunning dotIIl 80 degreeaeaat, and dii^i^ 

06 d^reea aonth-auterl; ; the other MTen feet wide. 
J. Jasper, with the atrika north 80 degrees east, and the dip 26 dapeea eoath-wwt- 

k, Jup«, with the itrike north 4S degrees west, utd the dip 20 degrees aortb- 

l. Dike of trap, Tcrtioal, Mkd ntnniag notth SO degreM west. 

M. Jasper aigl]tftetthJak,numiDg north SSdegreeiweet, dlpjoBg 27 degreeaBortb- 
Materly. 

n. IKke of trap, fonr ftet three inohea wide, ud numing north 26 degrece west. 

a. Jasper tmtj ftet think, with some portion as m ; Ihlrty-fl're feet thiekneu abore 
dtp ib degrees east. Here the strata b^^ to tihilHt tbomselTes in most del* 
ioate annes, which are «U inTerted, and consist of both mlnale antiolinals 
and ^fnelinala. Paamng hj thirty-three feet more of the jasper strata we 
come to a mixture of anmll trap dikes and layera of Jasper, as Ibllowa : Trap 
twen^ inohrs thick, ja^er tan inehea, trap two inahee, Ja^er dght inohes, 
trap two inobea, and jasper tliirtr-foar inolies. The total thioknen of tbe 
jasper in o is 108 ftet 

ji. Next are the fbllowing alternations on the aection : trap dike twan^-two inobes, 
jasper twentj-four inehea, trap dike Ibr^ inohes, and twelve ftet of ja^Mr. 

g. IHke of trap, twenty-fbnr bet wide, containing large and small &«ginents of 
jasper in its maaa, with the strike north 20 d^;i«ea wot, and an eesterl; 
inclination of 75 degrees. 

r. Jasper fourteen ftet thick, with the strike north 60 d^;reea east, and tlie dip of 
18 decrees aontherly. A trap dike two feet wide and containing epldotta 

We commeDoed this sectioii in the hope of aaoertaining the exact 
thicknesfi of every bed of jasper and every other rock found upon 
it, bnt were compelled to give np the plan on account of the great 
difflcnity in tracing Oat the continnity of the jasper bed. For 
loBtance at r the jasper begins to change its position and there ta 
notiiing dietinctiTe in the character of the rock to* show ns when 
we hare gone over the repetition of the SMne strata dready exam- 
ined and have arrived at new layers, or thoee overlying r. Bnt 
we will continue to record the character of the rocks as we found 
them in proceeding north. The rocks are exceedingly beantifiil 
along the whole coast. The jasper is mostly of a blood red oolor 
weathering brownish red. 

1. Dike of trap several rods wide. 
t, Jasper, dip 18 degrees soathertr. 
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«. ThTMd&Mof tnp. two Act, dgbtMnbetatidtwnrty-Aar ftatwidamyMttTd/. 

The last hro ira Mp«nt«d lij JMper sight IM In tliluLuuu, bnt bj a modi 

fnatar tajWRTipUad di*tanM. The tliioknMMB glnnlnaltMMcanitn^ 

ignpUMl, onkM eUwnri«a ipMUM. 
V. Juper, dlppinf 10 degw w •outb-mt 
to. Ditet (lrtnpmo•^]'lbrthallestniIle^lMtopagr^lhtatn;r■ 
x. BUok JMp«r or borutoiit ta gnat abrndanoB. 
f. Six TBI7 vUe dike* of trap, the last of wbleh t« filled vbh dark nodidBr Wiwr, 

the othara bdng of nnUgm taiture; Soma of the Jaaper betveta the dike )■ 

tnuoh indiuatcd. 
«. Juper, dlpplni; 20 degrees nortb'WMt 
M. Dika of tn^ thfrtan IM wide, maniag north 10 dagnea WMt, and dlppbg M 

degTMa ■aMwlj'. 
bb. Black juper or hornitoiM. 
te. Cnrring dike of trap, fbnr ftet wide. 
id. Jaaper, with Mme podtian u s. 
M. Kke of tiapftmr feet wide. On eaoh (!de of It there U a tUokiMM W two IMt 

tsmi-ti^pean rock, eaallf worn o«t by the warci of the bajr. 
Jf. Jaaper, both rad and black, the latter predominaUDg. 
tp. Dike oftrap eight and a half Ibet thick. 
U. Indnrated Jaaper, mnidag aorth 10 degreea weit, and dipping 78 degreia eait" 

erlj. 
tt. Fire dikM of ti^ Tim laat ii fimrtaen wide, and maof of th«n are traTeiMd 

bjr Tdni and nodnlar maaaea of ejddote. 
iJ. BUek Jaaper, mnning north 80 dtgreaa eoat, dipping SG dagreea aonthalj. 
He. Two dikea of trap, eaoh tna one to two het thlok, and both estaidlng paiaDd 

to aadi other Ibr adManeeof flTeroda. 
II. After paMing a beaoh twdTe rod* In length, where the rocki are entlrdj oon- 

oealed firom Yiew, we oomo to Jaqier mnning north Sfi degreea eaat, dipping 

9 degre w north-weatoilj. 
KM. Nke of trap teran fM wide, nmnlng noTtii 8 degrees wmL 

We are now brought in the Bection to k f>oint on the west coast 
of Machiaaport, nearly due west of the United States Coast Surrey 
Station, near Hazard's bay. The rest of the section was passed 
over very hastily. The jsspery and trap rocks were traced to the 
■oath headland of Kennebec bay. No trap was aeen north of thin 
point. At Johnson's point the rocks are indurated Mndstones and 
QongIomerate^~the pebbles being mostly composed of jasper. 
About two miles north of Johnson's point, near Oaptoin Uoore's 
honse, the tocks consist of indurated alates and red sandstones dip- 
ping from 66 to 60 dc^^^es northerly. 

We have found it extremely difficnlt to give a general lithologi- 
cal name to the metamorphic slates in Washington county. At dif- 
ferent localities we can say jasper, homstone, chert, siliceous slate 
and qnartz rock, but each variety merges into one of the others. 
Almost unirers^y the surfoce of the ledges, where the weather 
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•cts Upon them, pnsents the moat nnpromismg appearance imag^ 
nable to the ^ologtala' «ye. There is no general etractuntl char- 
acter visible, and the decomposition has extended so &r into the 
ledges to make it nncertain with what varie^ of rock the ledgo 
most be classed. The rough ledges in mwty lespecta «ie tike trap. 
It is very cations that when these rocks crop ont on the sea-short 
thfflr exact Kthological character and stratigrsphical position can 
be eaailj aacertained. The waves seem to prevent the air decom- 
Itodtion aod keep the surface snooth. Even the drift atrin an 
preserved where the waves wash over the rocks, but when exposed 
on the high land nothing but the general stoas and lee sides are 
left of the effects of the drift agency. We shall therefore recom- 
mend to ail fatnre explorers of these rocks to examine them car*- 
foUjr along the coast. The whole riiora shonld be examined aa 
CMefully as the portion already remarked upon. 

Flint Island is really the south>we8tem end of this metamorphic 
belt, but as the rocks ther^ are sparingly fossiliferons they will be 
described in another part of the report. The Islands between Flint 
Island and Machias have never been explored. Nearly the whole 
of Macloasport is composed of these metamorphic rocks. Th* 
western edge of the flinty rocks, separating them from granite, 
probably begins in the extreme eastern part of Joneeborongh, mna 
through Whitneyville, Machias, Marshfield (a mile and a half from 
Machias Centre), the north part of East Machias and the west part 
of Chwiotte to Paseamaqnoddy bay in the south partof Robbinston. 
Almost all the stratified rocks soatheast of this line are more or 
less altered. We must separate from it the small fosBiliferoiia 
basin of Silurian and Devonian rocks occupying the schiets of the 
irregular bay west of Eastport. It is probable that this is an arti- 
ficial separation, for the altered rocks may have been the same with 
the fossiliferons strata originally. 

Metamorphic slates abound in Catler, Whitney, Marion and Ed- 
munds. In the south-west part of Cutler the washing of the waves 
discloses distinctly the slaty character of the mass. It is more or 
less clearly shown in Edmunds where the tide sets back from East- 
port. Similar rocks appear in Dennysville. There is often little 
soil over these hard rocks, and the effect produced by the great 
naked rough ledges upon the mind is that of a dreary inhospitable 
conntry suited for the wild beasts of the forest. A part of this 
region is uninhabited. The belt of metamorphic slates diminishes 
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In vidth very rapidly east of Bennysrine, and may ran to a point 
before reaching Pasaamaqnoddy bay. Yet the influence of tiiB 
metamorphic agency is very obvious in Certain layers, as over ft 
large part of Pembroke, and upon Pigeon Hill in Perry The eemi- 
metamorphic rock in the wcBtem part of Charlotte yielda fosalls 
Bparingly ; and it ia thought that fossils may exist in the Indnrated 
rocks aronnd Boyden Lake in the aouth-eaat part of the town. 

These flinty slates appear apon the islanda In Penobscot bi^ to 
some extent, in rocks of difierent age from those in Waahingtoa 
connty. They have been noticed upon Deer Isle, Little Deer Isl« 
at its sontbem portion, Vinalhaven and Western Island. 

In York county these metamorphic rocks are abundant In tiie 
form of siliceous slates. It is dUBcult to define tills rock ]n scien- 
tific terms so that it will be readily distinguished, so we wiU 
describe it as it appears. If one will imagine how common clay 
slate would look when it has been melted, so that no planes of . 
Btratification or cleavage remain, and so that the resulting mass ia 
a little heavier and tougher than the original rock, be will know 
what siliceous slate is. It is a perfectly homogeneous slate rock 
vitbout divisional planes. We have examined this rock in Saco 
and Biddeford, especially along the west side of Saco river to its 
mouth. Granite approaches very near the river, so that the elate 
band is exceedingly narrow. There is a little siliceous slate at 
Kittery Point. 

Mr. George L. Goodale has represented fbnr patches of siliceous 
slate on his map of York connty, vis : one in the west part of Saco, 
running into Scarborough ; a small one in the west part of Wells ; 
quite a large one in Waterborongh, passing nearly through Shap* 
leigh ; and in Buxton, extending into Oorham. Five deposits are 
also given by him in bis map of Oxford county, viz : in the north 
part of Waterford ; In the east part of Stow ; in the north-east part 
of Mason; In Bethel, and in the eastern edge of Grafton. Patches 
of siliceous slate may be found also in Bristol, Salem, Phillips, 
Avon, and at Piscataquis Falls. 

There are interesting bands of jasper, homstone and the siliceous 
slates In the wild lands, particularly upon Mooschcad Lake, about 
Lunksoos mountain and Grand Luke upon the east branch of the 
Penobscot river, upon the Aroostook river above Masardls, and 
above Chamberlain Lake. They will be described in our special 
report upon the wild lands. 
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TTNSTBATIFIED E0CK3. 

Tbe general cliarftcter uicl clu&ification of the Unstratified Hoc^s 
JioB already been pven. Those in Maine belong to the Granitia 
And Trappean gronpB, and are all much older than the Volcanic 
focks. The nawe Ignetna is nse^ instead of Unstratified by many 
of t&e best geological writen, ae it is generally conceded that theaS 
locks were all produced by igneoaa or aqueo-igneoue agency, 

Tbe first condition of many of the igneons rocks, such as trap 
and porphyry, is supposed to have been similar to that of the lava 
vhich flows tratA volcanoes at the present day. Lava, when cooled 
rapidly, and not under pressure, forma glass or scoria ; but when 
cooled alowly and under pressere, it becoioes crystalline. Hence 
it ia supposed that many of the older ignesus rocks may have been 
once like lava, but have become cryataffioe under great pressure. 

We cannot determine tbe af^e of the nnstratified. rocks except by 
Comparing tbem with the stratified rocks displaced by them. If a 
Snariau formation has been cut .through by a mass of trap, it is 
plain tbat the trap was protruded subsequently to the period of tbe 
deposition of the stratified rock, but whether it was protruded in 
the Devonian, Oarboniferona or later periods mnat be detenniued 
by other facts. Sometimes a Devonian rock may be adjacent to 
the Silurian bed, and some of the Devonian pebbles will be found 
to have been derived from the trap. In this case the age ef the 
tr^> may be considered as intermediate between tbe Siluriaa and 
Devonian periods ; its eruption tnay have been one eficct of the 
change of level which ushered in the Devonian system of life and 
action. 

Id general (iie granitic rocka are older Iban the trappean; but 
.no rule can be laid down, for trap is found as early as granite, and 
granite has displaced strata as recently as trap, viz., as late aa the 
tertiary period. 

OsanitI. 

Granite i« a compound rock, being a cryelalltne aggregate of 
quartz, feldspar and mica. Its prevailing color Is whitish and 
flesh-colored. The materials vary greatly in their size in different 
localities. In some cases the crystalline fragments are very coarse, 
being a foot or more in diameter. In other cases they are so fine 
as to be scarcely visible. Between these eltremes there is alffiost 
«D Infinite variety of texture. 
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Qrantte (a porphyr&ic when it cohImiu iiatinct cryttals of teM- 
epar, genenlly qnito luge Whea the ingredients are blended into 
a finely granular tnasa, with imbedded ctTstals of quartx and mica, 
ft is called EurUe. Oraphic granite or PegmaHie is composed of 
<inartz and feldspar, in which the former is arranged so as to make 
^e surface of the rock exhibit the appearance of letters, snch as 
make np the Ethiopic or old Greek Alphabet. Granite is said to 
be (ofrularor regutarfy jointed, when Joints or its intermixture with 
•latee divide it into lai^ tables and prisms of various sizes. These 
varieties all occur in Mune. 

Owing to the progress of knowledge the old mineral species 
Teldspar and mica are now subdivided isto several, according to 
their chemical conposIUon. We have now the potash feldspar, 
the soda feldspar, the lime feldspar, and several kinds of mica. 
Cttimatelj it will be necessary to give a special name to the gran- 
ite containing orthoclase, (potash feldspar,) to distinguish it from 
the granite containing alblte, (eoda feld^ar. ) We shall have little 
occasion for these names in Maine at present, as most of lier gran- 
ites are of the same kind, the orthoclase granite. 

There is aa immense amonnt of granite in Maine. It is the pre- 
Tuling rock in Oxford and Tork connties, according to the obse1^ 
Tstions of Dr. Holmea the past summer. In the counties adjoining 
Kennebec river, numerous patches of greater or less size, are 
abundant. Immense ranges of it traverse Hancock and Washing- 
ton counties. The Eatahdiu region is also granitic. Besides the 
great ranges numerous smaller masses of granite, often of an oval 
shape, as protracted upon a map, are seen in every county. Some- 
times the granite is eruptive, or forms the substratum of an anti- 
clinal axis, and again it seems to be included between stratified 
rocks, conforming itself to the strata above and below as though' 
It were itself stratified. Or it may exist in the form of veins. 

The Cfrajote «f A« Fiiw Weriem CourUiet, 
The prevailing rock In York and Oxford counties is granite. 
In Cumberland and Franklin it is common but less abundant. 
Small patches of mica schist, gneiss and siliceous slate are found 
in the granite region, which have already lieen noticed. It aeemj 
Almost astonishing to find so Ivge an area almost exclusively occa> 
pied by granite ; and one caouot help believing fully in the pro- 
duction of granite by the aqueo-igoeous fdsitm of stratified rocks, 
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vrben he notices its yast extent and intermixture with bands of 
stratified rocks, and also the general absence of anything like erup- 
tive masses. This granite generally comports itself like a strati- 
fied rock. 

In Biddeford there are quarries of granite of a beautiful color 
and texture. The granite appears upon the west side of Saco 
river, and extends to Kittery Point. Only a very narrow strip of 
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slate separates it from the river, and there is likewise along most 
of the sea-coast an interrupted bed of slate. The latter seems to 
rest upon the granite. The boundary line between them may be 
drawn with great distinctness. Some of the Biddeford granite is 
very dark, owing to the presence of much black mica. This stone 
is the tabular variety of granite, as it splits into large sheets from 
one to four feet in thickness, and dips north-west 55 degrees. A 
few veins of whit« granito ocaasionally run through the tables, and 
in some parts of the stone there are patches of feldspar. 

At the Ocean Quarry in Kennebunk, the granito is dark colored, 
owing to black mica, which is well mixed with a hard feldspar. 
The granite at the United States quarry is similar. Its feldspar is 
remarkably fine and translucent, with a fracture like that of glass. 
The quartz is not so abundant as the feldspar and mica. The fine- 
ness of the feldspar gives the same durable quality to the whole 
rock. A few minerals, as sphene, rutile and pyrites, are scattered 
through the rock in minute crystals. It is cut through by a trap 
dike, six feet *wide, which easily decomposes. There are many 
other similar ledges of granite in Kennebunk, some of which con- 
tain fiesh-colored instead of white feldspar. In a quarry in Bidde- 
ford we noticed several black spots in the granite, which are so 
common in many granites, composed of nodular homblendic masses. 
They very much resemble pebbles altered by metamorphic action ; 
and are, perhaps, to be referred to as this their most probable 
origin. 

The boulders of granite in the western part of York county are 
numerous. Between Lebanon and Acton the granite in places is 
of quite a coarse variety. In Newfield, Davis' mountain is com- 
posed of granite, and gneiss is found upon its sides, containing 
beds of limestone. Bond's mountain is also composed of granite, 
in which are dikes of trap and veins of arsenical iron. In passing 
from Parsonsfield to Denmark and Waterford, the scenery is pic- 
turesque, owing to mountains of curious shapes. Many of the 
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peaks are sharp; others are more rounded ; and between Hiram an<£ 
Denmark the traveller sees to the nerth-west a curious assemblage 
of conical peaks. These are all composed of gnuite. In Water- 
ford there is granite of a beautiful light color, splitting readily into 
any desired shape, and is perfectly free from impurities. Hawk'E 
siountain in Waterford is made up of granite, upon which there is 
a very high precipice, cut through by a trap dike. The dike can 
easily be seen from the road passing beneath. 

Upon the outskirts of the great masses of granite, even at a dis- 
tance of several miles from the main ledges, we often see immense 
veins of granite crossing strata of mica schist, etc. One such at 
Windham, on Col. Edward Anderson's farm, runs north T degrees 
east, and contains several mineral*, such as graphite, tourmaline 
end beryl. An ezeaivatioQ was made in it formerly in the hope of 
finding silver. It is crossed by a trap dike twenty-six inches wide. 
A larger granite vein appears in the north part of the town. 
Boulders of granite in the vicinity contain the rare mineral spodu- 
mene. Soon after entering Standish, ^ong the ssutb-east shore- 
of Great Sebago Lake, the schist has entirely disappeared, and only 
granite appears. It is of rather a hard and coarse variety. The 
boundary between the slate and granite mas nearly parallel from' 
the lake, about a mile distaut from the shore. 

From Saccarappa into the south-east part of Windfaam there is- 
a display of granite ledges for at least four miles, incrading Canada 
Hill and Walnut Hill. Whether it extends further ia unknown to 
us. On these two hills the lock is of the ordinary light color and 
the common texture. Near Saccarappa, as it disappears, it is near- 
ly black, very hard, and of compact texture, approximating to the 
trappean rocks in stmcture. 

The granite rocks in Oxford county contain many beautiful min- 
erals, as beryl, black, green, red and blue tourmalinesr rose quartz, 
lepidolite, mica, feldspar, garnets, transparent and smoky quartz. 
From Paris have been obtained some of the finest tourmalines in any 
collections in the world. Such specimens are in the hands of Prof. 
C. n. Shepard of Amherst College, whose mineralogical inclinations 
were confirmed by the finding of these specimens, so that he de- 
voted himself to the science of mineralogy, and now stands in the 
front ranks of American mineralogists. The original discoverer of 
this Paris locality was Dr. £. Holmes. The locality ia upon Mount 
Mica. 
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Streaked monntaiD, 1156 feet above the oceao, is composed of a 
coarse variety of graoito, nnderlTing a gneJea anticIiDat. This 
seems to have been an eroptive masB of graoite, as ttie evidence 
of forcible eruption is manifest. The granite of Buckfield is most- 
ly in the form of large beds and veins. Large crystals of garnets 
are scattered through them. The beautiful high mount^uns of 
Hebron and Peru are compoaed of granite. Woodstock is also 
mostly underlaid by granite rocka, traversed by a few dikes of trap. 
In one part of the town mica schist is found underlying granite. 
The rocks over which the Androscoggin falls, in Rumford, are 
granite. Granite has been observed in Dizfield, in connection with 
gneiss. Granite occnra near Fryo'a Falls, in Audover Surplus. 
In general, all the high peaks in Oxford county may be said to be 
granite. Wherever there is any slate or schist it almost always 
occupies the flanks of the hills or the valleys. At the junction of 
the Androscoggin and Megalloway rivers, just over the New 
Hampshire line, no rocks are seen, but all the hills and mountains 
adjacent are granite. The borders of Umbagog Lake are mostly 
low, and the granite rocks underlying are best seen in the moun- 
tains back from the water. We need not specify further the local- 
ities of granite in Oxford county, aa it is found in every town, and 
the future map will give in colors its exact limits. 

Granite is probably abundant among the mountains of Franklin 
county. Saddleback is composed of granite, near Phillips ; and 
probably Mount Bigelow, in the north-east border of the county^ 
Granite is also found in Farmington, Chesterville, and other places 
in the vicinity. Dr. Holmes has given the details of its distribu- 
tion there in the columns of the Maine Far-mer, during the past 
year. 

QraniU of the Kennebec Region. 
Ledge island, in the south part of Moosehead Lake, is composed 
of granite, as is also the shore east of the island, the latter being 
traversed by veins of quartz. The amount of granite about the 
lake is small. Granite is found on the eastern shore of Brassua 
Lake, an expansion of Moose river. Granite is said to be common 
in the south part of Somerset county, more however in the form of 
occasional patches, than in a great mass. In Norridgewock, upon 
Dodlin Hill, a quarry has been worked in the granite for many 
years. They have also been worked somewhat in SkowhegaUr 
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Hartlaod, and at Mount Tom, in SmithGeld. It is alao found in the 
wild lands upon the Canada road, though in smalt amoant. 

Qranit« is abundant in Kennebec county ; but it occurs in patch- 
es, which may be beds in achiBt, overlying masses, or great veins. 
There is no great granite region here as in Oxford county. Some- 
times the quarrying of granite from one of these patches has re- 
moved the whole of it, as in one case upon the Kennebec river, 
where the mass was of an oval shape, like a great nodule. There 
seems to have been an opening in the rock of this shape, which 
was filled up by a molten stream from beneath. An eruptive mass 
of granite appears upon Mr. D. Baldwin's land in Mount Vernon, 
where a quarry has been worked. The mass is ninety feet wide, 
in a hill, from both sides of which mica schist dips in opposite 
directions, to the north-west and south-east. The length of the 
granite is unknown. A few crystals of pyrites are found in the 
south-east side of the granite. In the east part of Wayne there is 
a granite of peculiar appearance, from which boulders have been 
torn and deposited in a southerly line from the ledge by the drift 
current. From the eastern line of Winthrop, to the hill back of 
the State House, in Augusta, granite may be seen at every expos- 
ure of the ledges. The granite in Augusta is like that at Hallow- 
ell, of very good texture and rift. It is more or less tabular. Some 
portions of this granite are very tough, in consequence of being 
hornblendic. 

The granite of Hallowell has long been noted for a building 
stone. It is composed of white feldspar, silvery gray mica, and 
but little quartz, the feldspar predominating. It is as white as the 
whitest granite, appearing at a distance, when smoothed, almost 
like white marble. The crystals of mica are generally arranged 
with their axes in the same plane, so that the rock splits very 
easily In the direction of these axes. There are several quarries, 
of which some have been abandoned in consequence of the exhaus- 
tion of the best qualities of the stone. Blocks of granite have been 
split out which weigh more than a hundred tons, containing 1,200 
cubic feet. It is said that in one of the Hallowell quarries there 
are twenty-six different sheets of granite that can be worked, and 
that these sheets are arranged like strata. These sheets vary from 
eight inches to four feet in thickness. The poorer qualities of the 
stone contain pyrites in small quantity. Dr. Jackson says that the 
granite at the Hallowell quarries shows many long fissures or 
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cracks, all with the same direction of north 10 degrees eaat. He 
thinks that they were produced bj an earthquake at some un- 
known period. There is a curious Bpecimeu of the Hallawell gran- 
ite at the State House. It is of the shape of a flattened cylinder, 
about 18 inches wide and 6 inches thick. It is nearly two feet in 
length, but it is now impos^ble to ascertain how long the cylinder 
was originally of which the specimen is 11 fragment. Were the 
specimen obtained from a sandstone formation, it would be ex- 
ceedingly like the trunk of a tree, somewhat flattened by pressure. 

Granite is found also in Belgrade, Gardiner, Bowdoinham and 
Turner. Upon the side of a mountain in Turner the granite is in 
immense blocks piled upon one another, so that there are large 
cavities between the fragments, which have been honored with the 
name of caverns. Probably frost and gravity, and possibly early 
denudation have caused the falling down of these masses and their 
present arrangement. Granite rocks are traversed by natural 
joints and the separation of the jointed masses would be efiected 
very easily primarily by the freezing of the. water filling up the 
cracks. The force of the expansion of water in freezing is nearly 
as great as that of the explosion of gunpowder, and hence rocks 
may often be rent asunder as easily hy the freezing of water as by 
blasting. 

Granite appears in ledges in the south part of Dresden. There 
is granite on Squam Island, which has been quarried, in which 
there is considerable pyrites. In Edgecomb, the granite has a 
bluish tint. It is the tabular variety, the tables dipping 85 degrees 
north-westerly. Much black mica is present. Bath also, has its 
granite. Some masses of it in West Bath are of very great extent. 
There is a long vein of granite in the mica schist of Phipsburg. In 
Bristol, Bremen, Newcastle and Nobleborough, there is granite 
similarly situated with that in Edgecomb and Bath. 

Granite along the Sea-coast. 
It is only along a part of the immediate sea-coast that granite- 
ledges are found, and that is chiefly between the mouth of the 
Kennebec river and Jonesport. Cape Newagen, in Southport, is 
composed of gneiss containing veins of granite of a light color. 
The same rocks are found at Bootbbay. At the end of Pemaquid 
Point, in Bristol, there is a large vein of granite, varying in length 
from twelve to thirty feet, which has produced much disturbance^ 
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ID the adjacent mica schist. The g^ranite has overturned several 
of the strata of the Bchists bo that they dip to the north-west. For 
three mile^ on the east side of tbe Point there are numerous large 
Tetns and beds of granite in connection with mica schist, generall; 
from three to ten feet wide. It is a coarse, white granite, mostly 
composed of large crystals of white feldspar, with only a small 
amount of gray mica and quartz. Manhegan Island is composed 
of granite. So is Pleasant Point, below Friendship, and the small 
islands adjacent. Upon Herring Gove Island and Franklin Island, 
the granite occurs only in veins. They are all run about north and 
south. Granite is found in the following other places west of 
Penobscot bay : the whole of St. George, Kackliff'a Island, White 
Head Island, Seal Harbor, Friendship, Long Island and tbe Two 
Brother's Islands. Upon White Head Island the granite has been 
cat through by an immense dike of trap, fifty feet wide, and traced 
north-easterly until it passes under the ocean. Lateral dikes pro- 
ceed from the principal one. The trap contains large fragments of 
the granite imbedded in it, which shows conclusively that the trap 
was injected into a crevice in the granite. The granite in Friend- 
ship is of a light color and contains small blood red garnets in 
great abundance. In Waldoborough there are several quarries in 
the granite, all of them less than a mile northerly from the village. 
One of them is an immense vein, dipping 20 degrees north-west. 
The granite in another quarry is a fine grained light colored rock, 
composed of small crystals of feldspar and quartz, with only specks 
of black mica. There is much granite in Warren, in the south part 
of the town ; particularly on a hill west of South pond. Near a 
Bcboot house in the vicinity there are beds of coarse granite in mica 
schist. In the south-east part of the town there is a large amount 
of beautiful porphyritic granite, wbich extends southerly into 
Cushing and Friendship. 

Mount Waldo, in the south part of Frankfort, 264 feet high, is a 
very pretty mountain of granite. It is dome shaped. The granite 
is of tho porphyritic variety, the feldspar being in large crystals, 
generally about half an inch wide. It is remarkably free from 
pyritiferouB impurities. Musquito Mountain, 521 feet above th& 
ocean, is precisely similarin its geological structure to Mt. Waldo. 
These two mountains, with Treat's Mountain, which is probably 
composed of the same granite, are closely packed together, and 
form an interesting feature in the scenery of Penobscot river. They 



-eeem tolw the weatetn tenninnB of the enormouB granite develop- 
usent of the Boatb-eastem portions of the State. There ib a Bmall 
amount of a very beautiful granite in Northport, near the Witherby 
}ion9e. 

Qranite in Ote SouA^Mlem Couniiet. 

The amount of granite in Hancock and Washington coantiee ia 
-very great. There is firBttheimmenBc curve of granite monntains 
already ncrticed, from Blnehill to Monnt Deaert leland ; then it ia 
continued a!ong the sea-coast "to JoDesport ; from Calais westward 
there extends a granite range upwards of twenty miles in width, 
into the wild lands ; there is probably also another range in the 
wild lands farther north, besides the granite range appearing in 
Topsfield. The granite here forms immense monntains, often sev- 
eral thousand feet high, but tbeir exact heighte have never been 
ascertained, if in fact they have ever been scaled by human feet. 

The granite at Buck's harbor in Brookaville, near Castine, is the 
tirst locality of this ro(± east of the Penobscot. The rock is rather 
'eoarse grained, but is free from impndties, and makes a handsome 
stone when dressed. The feldspar is white, composing the greater 
part of the atone. It is mostly sitnated upon a hill back of the 
harbor. The granite at the south end of Blnehill Neck overlies 
strata of gneiss and mica schist. That upon Long Island, in Blue- 
hill bay Ib similarly situated, forming about one-half of the Island. 
There are many veins of qnartz in the granite, containing copper 
{>yriteB and arsenical iron. Other minerals occurring in veins here 
are flnor spar, galena or lead ore, phosphate of lime or apatite, and 
snlphoret of molybdenum. The feldspar of the rather coarse gran- 
ite liae a reddish brown color. At Long's cove, in Blnehill, the 
granite is of a light color, the materials being mostly crystalline 
masses of feldspar. Seme parts of it are very fine grained. The 
quarries here are quite extensive. Granite is found upon some of 
the islands in Penobscot bay, though in small amount ; as in Vinifl- 
liaven. Deer Isle and Isle an Haute. The greater part of Sedgwick 
is nnderlud by granite. 

We suppose that the granite continues from tbese localities 
north-easterly through Surry and Penobscot to Orland, where we 
crossed it. Leaving Bucksport for Ellsworth, we first saw an 
immense number of granite boulders east of the village of Orland, 
And freaently the ledges appeared, south of Alamoosook Pond. 
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The granite ia a beautiful porphyritic variety, with black mica, 
decomposing rather readily. Occaeionally we saw beautifully col- 
ored Tarieties. The granite continues to the great plain in the 
west part of EUeworth. Topographically it forms a high range of 
mountains, and the belt ie twelve miles wide. From the general 
topographical features of the country north we conclnde that this 
range form a great carve, perhaps in the towns of Dedham, Otis, 
Clifton, Maria, No. 21 and Eaatbrook, before reaching to Franklin, 
where we again crossed it. The probability ia that the greater 
part of Hancock county north of Ellsworth is underlaid by granite. 
Nearly the whole of Mt. Desert Island is composed of.granite, or 
syenite. There is a little mica schist, however, in the small island 
west, near the Trenton Toll-gate. In passing from the Toll- 
gate to South-west Harbor, the following varieties of rocks are 
seen. West of the Toll-houBe is a beautiful syenite, which might 
make a magnificent building stone were it not too hard. A com- 
pany once attempted to work it, attracted by its color and texture. 
At the Toll-house itself there is a ledge of mica schist, 'also at a 
mile east; all dipping south-westerly. Between these ledges there 
are three large dikes of trap. FaBsing over these two small islands, 
Ve come to the main island, to the town of Eden, and find granite 
for t^e first mile of our course. Then mica schist appears again, 
in a belt less than a mile in width. Near the south part of Eden 
we cross a development of beautiful red granite, largely composed 
of small crystalline fragments of red feldspar. The granite pres- 
ently changes to the common white variety, in which we noticed 
no change nearly to the South-west Harbor, with the exception of 
some large dikes of trap. The road crosses a range of granite 
mountains, the s^me which make the scenery of the island so 
famous. These grand summits are the only interesting features of 
interest upon the island, for the presence of the ocean bo near these 
naked masses of granite in the recent geological periods has swept 
away most of the soil, leaving the island very barren. The view 
from the summits of the high peaks must be admirable. Adjoining 
South-west Harbor the granite is very fine grained, and appears to 
have passed into quartz rock at two localities among the settle- 
ments. At the sea wait, and beyond the iaithest house, we exam- 
ined in a compact granite, mostly composed of feldspar veins, con- 
taining beautiful green feldspar. The salt water at high tidet 
covers the feldspar, and has removed the green color from the most 
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exposed crystals. Petit Menaa and Baker's Island, near Mount 
Desert, are granitic. 

From Sullivan to Joneaport the rocks along^ tbe coast are mostly 
either granite or syenite. The Sullivan granite is famous as a 
building stone. The granite passes from Sullivan and Steuben 
northward, also, occupying the whole of townshipB 7, 9, 10, 16, 22, 
Beddington, and large portions of Franklin and Cherryfield. The 
western edge of the granite in Franklin, (at the Baptist church,) is 
composed of syenite. All the rest of the rock, for twenty miles in 
a line crossing the range at right angles, is the common white 
granite. As before, the granite range forms large mountains, as 
Young Tunk Monntaiu in Cherryfield, Bald and Tunk Mountains 
in No. 10, besides numerous other lofty peaks without a name or 
locality, even, on the map. We have traced this range as far as 
Deveranz. How much further it extends is unknown. It may be 
connected with the granite running westerly from Calais and Rob- 
bin ston. 

Passing' over to Marshfield we find another range of granite, 
which is connected with the one just referred to. We have exam- 
ined it in the townships of Marshfield, Nos. 14, 18, 19, <Cooper, 
Meddy.bemps, Charlotte, Robbinston, Calais and Baring. We have 
also examined its prolongation into New Brnnswick, where it is of 
immense length, as it passes from Calais to the St. John river, and 
thence north-easterly mostly through the Province. If we consider 
the granite in New Brunswick and in Maine east of Penobscot 
river as belonging to the same range, but with several branches, 
we have an example of the greatest development of granite in any 
region east of tbd Hudson and St. Eiawrence rivers, if not the Mis- 
sissippi. 

There is nothing of special interest in the details of these gran- 
ites. We find another mass of granite in Topsfield extending 
easterly and westerly to an unknown distance. The large moun- 
tains west of Topsfield appear to be granitic, and we have examined 
the eastern development of this range on the east side of Schoodic 
Lake, in New Brunswick. It may be connected with the granite 
in Lincoln, Enfield and Greenfield, where the rock is largely devel- 
oped. This granite is both dark and light colored,, occasionally 
contains hornblende and large blotches of feldspar. 
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Oranite in Nor&em Maine. 

Most of the granite ia Maine is found in its western and BOntb- 
«aBteni counties, yet is by no meane wanting in the more northern 
portions. The region of Mt. Eatahdin showe an immense develop- 
ment of it, from the nneiplored region east of Moosehead Lake to 
the Sast Branch of the PenobsCot. The Eatahdin mountains rising 
suddenly out of a rolling country to a great height, illustrate the 
topographical mode of the development of tiiis rock very finely. 

There appears to be a range of granite and syenite from Island 
Foils, No, 4, R. 4, on the Mattawamkeag river to Linneus and New 
Limerick. Boalders of granite axe exceedingly numerous at the 
north end of Churchill L^e, and tJie ledges cannot be far distant. 
The general absence of granitic boulders in Northern Maine shows, 
as well as the nature of the rocks in place, the great difference in 
the geological and agricultural character of the two districts. The 
absence of granite is generally partial evidence in favor of a good 
soil ; which evidence is strengthened byotber considerations in the 
case before us. 

Oraphic Oranile and Eurile. Graphic granite occurs in Paris, 
, on Bradbury mountain in Pownal, Topsham and Brunswick. Enrite 
has been found only in a boulder near John Carney's in Moscow. 
It ia not as handsome as some splendid specimens from North 
Carolina, bnt we call attention to it in hope that its parent ledge 
may be found and an investigation be made into the origin of its 
peculiar mottled structure. The best specimens are snow white, 
thickly penetrated by black cylindrical stems about the size of our 
common lead pencils. 

Syenite. 

Popularly syenite is not distinguished from granite. It difiere 
from it only by the substitution of the mineral hornblende for mica. 
Both the minerals are commonly black, so that the general eSect 
of the two rocks is the same. The same varieties that were men- 
tioned under granite may be applied to syenite. Often the same 
rock contains both mica and hornblende, when it may be called 
ayeniUc granite, or homblendic granite. Syenite is apt to bo harder 
than granite,^ and more readily passes into greenstone. The name 
syenite is derived from Syene in Egypt, where a famous red granite 
quarry, known from the earliest times, is located. The rock at 
Syene is not Syenite, however. The name though improper has 
become fixed. A proposal was made to change the name to Sinaiie, 
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because Meant Sinai in Arabia ie composed of genuine syenite ; 
bat the suggestion has never been adopted. 

The most prominent localities of syenite in Maine are along the 
shores of* the south-eastern counties, and in York county. Begin- 
ning at ite most eastern locality, we find it north of Calais, on the 
Baring road. It iB a coarse aggregate of hornblende and feldspar, 
the quartz being very scarce in it. Passing southerly into Rob- 
binston there is a cnriouB variety of red syenite, at a distance 
resembling certain varieties of red sandstone, by whose side it is 
found. It extends along the shore from Devil's Head to Liberty 
Point, and south-westerly in its lateral expansion to Jonesborough, 
and perhaps to Mt. Desert. Neutral Island in the St. Croix river 
is the same rock, and some parts of St. Andrews, N. B. This rock 
is very tough. Liberty Point is occupied by an interesting breccia ; 
the fragments consisting of large pieces of red porphyry and trap, 
sometimes two feet square. Small veins of graphite are found in 
this belt of syenite in Charlotte and Marshfield, very near the De- 
vonian sandstones ; so much so that we tried to persuade ourselves 
that the former was a higher member of the sandstone, perhaps of 
the coal formation ; and that the plumbago was the only relic left 
of former coal plants. 

Probably all the rocks in southern Jonesborough and in the 
promontory of Jonesport are -syenite. There is another coarse 
syenitic breccia in Jonesport, whose fragments consist of trap and 
amygdaloid. Dikes of trap are frequently found in the syenite, and 
are the nost recent of the two ; as the basis rock mast always be 
older than the intruding mass. The syenite continues westward 
to Pleasant river. We also found syenite in abundance at Mil- 
bridge, and several of the islands in Narraguagus bay. There is 
much syenite upon Mt. Desert Island, but it has been difficult to 
assign it to any marked district separate from the granite. It is 
particularly abundant at the North-east Harbor. It there contains 
veins of magnetic iron, arsenical iron, and pyrites. In Franklin 
Uiere is a narrow belt of syenite on the west side of the granite. 
Thus both the east and west sides of the granite are bordered by 
syenite. 

In Raymond and Wayne syenite has been found. In Wells, half 
a mile west of the village, there is a bill of syenite TO feet high. 
The rock is a bluish'green feldspar, with hornblende in black crys- 
tals, and a little quartz. The three mountains in York called 
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Our theory sapposee an agneo-igneous fusion, or the combination 
of a moderate heat with water or eteam, -rendering the original 
materials so plastic that the primal structure of the rock was 
wholly obliterated, and that then new crystalline masses were 
formed out of the fused maas. The original materials are as really 
fused by the one as by the other theory ; only the heat required is 
much less in the tatter case. Granite may have been formed out 
of schists, and originally from shales and sandstones. It is only 
an example of m e tain orp his m, aa explained upon a previous page, 
carried to its utmost limit ; carried far enough to obliterate all 
traces of stratiScation, foliation and lamination. 

Observation shows that granite does not always constitute the 
axesof mountains, but that it often lies between strata, and instead 
of having been the agent by which they have been lifted up, it has 
only partaken of the general movement which has resulted from a 
general cause. We have seen from the description of the granite 
rocks of Maine that they as often form beds in and lie beneath 
strata as they compose the backbone of hills. 

The dry heat required to keep granite melted must be intense. 
It cannot be heated in the moat powerful blast furnace, and where 
the melted matter was inclose contact with colder walls of rock 
into which it was supposed to be injected, it must cool so quickly 
that it could not have time first to penetrate all the narrow crevices 
in which it is now found in the form of veins. Again, if it cryatal- 
ized from such fusion, the quartz would have been consolidated 
and crystalizcd first because leas fiisible than mica and feldspar; 
but it was the last of the ingredients consolidated. If one eiam- 
ines a piece of granite he will see that the crystals of mica and 
feldspar are often perfect, but the quartz never. It is in the amor- 
phous state ; t. e. is not crystalized. To make room for themaelvcs 
the crystals of mica and feldspar have cut into the quartz appa- 
rently. This is beautifully seen in graphic granite. There ia no 
way to account for this fact, except to say that the mica and feld- 
spar were formed previously to the production of the quartz, and 
that admission prohibits the adoption of the view that the crystals 
cooled from a fusion by dry heat. Granite, also, contains imbedded 
with its own ingredients not a few hydrated minerals ; or auch as 
contain water in their composition, and must therefore have been 
produced in the wet way. 

We have supposed that sedimentary rocks have been brought 
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into a pl&stic state by the joint action of heat and water ; and why 
may not the same agcpcieB somewhat intensified, or acting for a 
longer time have made the crystalline stratified rocks still more 
plastic and at length unstratified ? If water be admitted as the 
principal agent, heated by the caloric escaping from the earth's 
interior, and prevented from escaping by thonsands of feet of sn- 
perincumbent rock, complete plasticity would result at a tempera- 
ture far below that required to melt granite in a dry state. We 
must snppose that all these metamorphic processes have been car- 
ried on far below the surface, perhaps beneath strata, and perchance 
at the bottom of a heated ocean. 

By this view a large proportion of granite rocks may be only 
metamorphosed acliists. If bo, it explains why they have disturbed 
or changed the adjacent strata so little — the chemical influence 
rarely being traceable more than a quarter or half of a mile. In 
some instances, they may have been thrown up from the melted 
interior of the earth, and possibly in a state of fusion, without 
water. If only five or ten per cent, of water be present, it is cal- 
culated that the heat need not be as high as redness to prodace 
the reqaieite plasticity. 

If it be doubted whether water penetrates so deep into the earth's 
orost as we kaow granite to extend, it should be recollected that 
the stratified rocks, all of which were originally deposited from 
water, and so far as we can judge, retain more or less of it still, 
are from ten to twenty miles thick. But if even lava owes its 
fluidity in a measure to water, it may be supposed to be present in 
liquid granite with equal reason. In short, whoever admits the 
aqueo-igneouB origin of the crystalline foliated rocks, will feel com- 
pelled to admit the granitic rocks to have resulted from essentially 
die same causes. Nor is the theory very difierent, after all, from 
that which has usually prevailed. It admits fluidity from heat in 
the materials, and only introduces water as an important auxiliary 
in the work. 

Tbappean Rocks. 
The mineraloglcal character of the Trappean Rocks in Maine has 
not been studied sufficiently to enable us to give the names of all 
the comparatively unimportant varieties of them which occur in 
the State. Their general character is that of a dark colored, fine 
gndoed, homogeneous, exceedingly tough rock, occurring mostly 



iQ veiDS or dikes. Often very heavy and occarring- in narrow 
irregular beltB, they have occasioned a view apt to be commooly 
entertained that they are iron ores. The trap or greenstone rocks 
proper consiet of feldspar and hornblende or augite. The external 
appearance of trap and basalt is the same, and for our present pur- 
poses it is not necessary to distinguish them. After describing 
the trap rocks, we will speak of amygdaloid and porphyry. 

The trap rocks of Maine occur as dikes, as overlying masses, and 
as beds. A dike is the melted moss of matter filling np great 
chasms in the older rocks which has subsequently cooled. The 
melted matter seems to have exuded from these fissures and eome- 
times flowed over at the surface so as to spread out and overlie the 
adjacent rocks to a greater or less estent. Perhaps the bedded 
traps are only examples of overlying masses, which have rested 
conformably upon strata, and were subsequently covered up by 
other strata deposited upon them. Often this variety is composed 
of a coarse conglomerate of trap pebbles, and ie almost a sedimen- 
tary rock. 
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In no part of the State are these rocks so well developed as m 
Washington county. They form a part of a great trap region 
which also covers a large part of the south-western portion of New 
Brunswick. The great outflow of trap in this region has greatly 
altered the character of the sedimentary strata, producing the 
metamorphic belt of jaspers and siliceous elates described above. 

North-west of the narrow syenite belt from Jonesport to Rob- 
binston, no trap rocks have been observed except a few dikes in 
Princeton. Between Robbinaton and the Indian village in Perry, 
there are numerous dikes of trap which have acted distinctly upon 
the enclosing sandstones, changing them to trap-tuff and scoriee. 
In the tufi* are found nodules of calcite and geodes of agate, con^ 
taining amethyst, apopbyllite and analcime, hydrated minerals 
crystallized when the rock was soft, hot and plastic. Moose Island; 
upon which Eastport is situated, is almost wholly composed of trap 
rocks of irregular form, showing a slight tendency to assume the 
columnar structure. It is frequently filled with nodular minerals. 
There is a little flinty slate on the northern portion of the island, 
which must have been hardened by the trap. There are a few 
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low lanfl to the higher land west of the Carrying-place, except a 
Bmall dike east of the immense peat-bog. On the bank west of the 
'Carrying-place is a dike of crystalline trap. Between this point 
and the junction of the road from Quoddy Head with the road from 
West Lubcc to Lubec there are four more dikes in the slate. The 
rocks at Lubec village are trap, enclosing three narrow ranges of 
slate. Taking the road to Gove's Point, to continue the section, 
we find that most of the rock between the West Lubec road and 
the church about two miles north of Lubec Mills, is trap. Two 
miles before arriving at Gove's Point on the western side of the 
promontory, there are high precipices of porphyry. At the end of 
the Point wo find the common trap, red porphyry and a brecciated 
trap. The stratified rocks upon this promontory are Upper Silurian 
limestone, and a sandstone, probably of Devonian age. Trap rocks 
are numerous about the Lead Mines. The veins of ore are in trap. 
The number of the dikes is very great, but we cannot say how 
many. 

In our visit at the mines, every attention was shown «s by the 
gentlemanly manager of the mines, whose name has escaped us. 
He has made a geological section of this region of country, which 
displays a practical acquaintance with the science of geology. He 
thinks that the igneous rocks of Lubec and vicinity were injected 
at five different periods, and his reasons are certainly convincing. 
It is a very fine region to study geology, as within a short distance 
can be found igneous rocks of five different ages, and two fossilif- 
-erous formations, besides a clay slate, which is probably fossilifer- 
ous also. We can distinguish readily four ages of igneous rocks 
here. The oldest is a porphyry. This has been displaced by a trap 
rock, which is the metalliferous series, we believe. Since the trap 
has displaced the porphyry, the trap must be the newest. A third 
set of dikes are of a brecciated trap, containing fragments of Nos. 
I and 2 in its grasp. Now these three sets of dikes were all in- 
jected earlier than the later part of the Devonian period, because in 
a Devonian conglomerate close at hand we find fragments of these 
igneous rocks. The dikes must all have become cold before any 
of their fragments could be broken off and deposited in the Devo- 
nian period. The fourth dike is a varigated trap, cutting the Dev- 
onian conglomerate. The fact that H cuts across the rock contain- 
ing as its constituents, portions of Nos. 1, 2, and 8, proves it to 
rank at least number four oa the scale. We regret not to be able 
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the rest being red sandatone, either metamorphic or analtered. 
Probably maof other ielanda off the coast of Washington count; 
are composed of trap, but the; have not been examined, save Flint 
island in Narragnagas bay. The rock is flintj, uid ie intersected 
by nnmeroas dikes of trap. Wo counted twenty-seven of both trap 
and porphyry upon the south aide of the island, and there are 
double the number upon the whole island. It is one of the most 
interesting localities we have seen in Maine for the study of the 
phenomena of dikes. They are more numerous than upon the west 
shore of Macbiasport, which have already been described under 
metamorpbic slates. 

Qeohgy of Grand Mdnan. 

The predominant rock upon this island is trap, which forms 
very high precipices upon its western side, constitntin^ the grandest 
scenery tbat can be found off the coast of Maine or the United 
States. The island was visited by Mr. Houghton, who made the 
following notes respecting it: "The west part of the island is 
high, and meets the ocean with cliffs of trappean rocks from 100 to 
300 feet high. In some places, these cliffs extend a considerable 
distance beneath the water, but are generally skirted by sea beaches. 
One beach, near the north end of the island, is frequented in sum- 
mer by the Faasamaquoddy Indians, for the purpose of capturing 
porpoises. The beaches in the south-west part of the island furnish 
a great quantity of pebbles for paving. Three schooners were 
being loaded with them when I was there. The eastern part of the 
island is inclined towards the water ; and in the north part the 
cliffs present a fine exhibition of red sandstone. The central part 
of the island, from Swallow Tail Point to Woodworth's or Fisher's 
Cove, presents a low shore with no rock in aight. 

" Just off Woodworth's Cove, there is a ledge of reddish purple 
quartz, a rock of rather homely appearance. Duck Island is com- 
posed of tolcose Bcbist, dipping from sixty to seventy degrees east- 
erly, with the strike of north 10 degrees west. The islands to the 
8onth>east, (Ross, Cheney, and White Head,) are composed of mica 
schist and gneiss. They told me of limestone on White Head, but 
I found none, though I did not visit its extreme end, 

" The south-east part of Grand Manan presents a gentle slope to 
the sea, and is admirably adapted for fanning. On Inner Wood 
Island, I found red conglomerate with fine red suidstone, dipping 
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sixty degreeB eaateriy, with the aame atrike as before. Great qnso- 
tities of seagnll's eggs are gathered on this island. The birds are 
protected by the inhabitants, who mulct to the amount of five dol- 
lars for every ofience the unfortunate sportsman who makes game 
of them. The south-west part of Grand Manan is truly a magnifi- 
cent sight. The cliffs are higher than in any other part of the 
island, and the scene is made pictureaqne by the immense fiocks of 
sea birds sitting pensively upon the craggy summits, or wheeling 
in circles around the tops of the cliffs. I know of no spot more in- 
teresting to the lover of the wild and picturesque in nature." 

Ti-ajrpean Rocks in Ote southern pari of Maine. 

The trappean rocks in the southern portions of the State, occur 
uniformly as dikes or veins. They are frequent, but {generally nn- 
interesting. They are numerous along the sea coast ot Hancock 
county. At North East Harbor, on Mount Desert, the trap dikes 
appear in the granite of great size. They run north-easterly, arc 
nearly perpendicular, and from five to fifty feet wide. On Mar- 
shall's Island there is a large dike, from which branches a vein of 
magnetic iron ore. Immense dikes appear in various parts of Ti- 
nalhaven. Upon Little Deer Island, the trap is mixed with serpen- 
tine, It seems to be a central mass from which several small dikes 
radiate. The whole mass being insulated forms a conical peak, 
and very much resembles the crater of a volcano. 

The most energetic displays of trap rocks are found upon the east 
side of the Penobscot river. Passing westwardly, we do not find 
them BO abundant, yet they seem to have been injected at the same 
time, as the directions and lithological characters essentially agree. 
The dikes at the limestone quarries of Rockland and Thomaston 
are the most interesting, because the numerous excavations there 
made have exposed them to view so beautifully. A dike may be 
traced through several quarries, in all of which it may be seen 
ploughing its way, as it were, to a great depth. As the stone is 
of no value, it is left in its place, and sometimes forms a wall run* 
ning through the middle of a quarry, or crossing it from one aide 
to the other. The dikes occupy former fisBures in the strata, and 
therefore follow their directions. Sometimes they are atrait, and 
again are curved. A curious form of a dike was noticed in the- 
Meadows' quarries. Instead of one long mass of trap, these were 
a series of large no^lar masses of trap, like so mai^ pocksts, af 
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ranged in a nv. SometinieB a Darro^ thread would connect the 
masaes together, but gener^y there wu no apparent connection 
between them. The largest nodales were several feetip diameter. 
The following directions of the dikes were noticed in these quar- 
ries: east and west, north norUi-east,und south south-west; soutb- 
eut by east. None were over ten feet wide. 

Trap dikes were noticed in the fbUowing localities: in Hampden, 
on the west side of Penobscot river ; in Hancock and Ellsworth ; 
on Bluehill neck, where they are interatratified with gneiss ; ser 
eral beds of the same character on Long Island ; in great number 
iu Brooksville ; several in the syenite at Owl's Head in Kockland ; 
in Hope, at the limestone quarries ; on White Head Island ; in 
Windham ; in Standisb ; in great abundance in Kennebnnk ; several 
on Kittery Point ; one thirty feet wide on Thyng's Mountain in 
Newfield ; several at Fogg's Mills in Limerick, the widest of which 
is 80 feet; io immense amount at Great Falls village in Oorham, 
and in many other places. 

The trap dikes in the vicinity of Portland form one of the most 
interesting features in its geology. For the most part, their direc- 
tion corresponds with that of the strata, and they can be traced to 
a great distance. They have more or less of ^e columnar struc- 
ture ; the columns always lying across the dike, or borizonzal. 
Could the strata be removed, leaving the trap, it wodld be a stone' 
wall, made up of small columns arranged like a pile of wixhI. An 
example may be seen on Jewell's Island. When the trap rock ot 
the coaet easily decomposes, the water of the ocean removes its 
material, leaving a narrow chasm ; as at the PorUand Light-House 
-on Oape Elizabeth, about three miles from Portland. 

We may be able to trace a trap dike from Richmond's Island to 
Jewell's Island, a distance of twelve and a half miles. The direc- 
tions at these two localities correspond, and at the Light-Bouse os 
Dyer's Point, intermediate between the islands, the same dike ap- 
pears, and by looking at the two islands, the connection appears 
very probable. It is said that upon another island some eight or 
ten miles north-east from Jewell's Island, a dike appears ; it may 
be the B»me one, as its direction is north-easterly. Bikes may shift 
a few feet, as this one has done in several places on Jewell's Island, 
without altering their general direction. 

North-west from Portland there are frequent examples of trap 
dikes, «ach from one to five feet wide. The granitic rock which 
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so divided Jby the nuniflcatioDB of ths tr&p, that 
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These run north-easterly, and are the most com- 
is in southern Maine. The third series are brown 
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Trap in NorOiem Maine. 
derable porphyritic trap near the foot of Chesnn- 
>on RipogenuB Island. In New Limerick, at a 
e, there is a large dike of trap. £ast of Mount 
e east branch of the Penobscot, and upon the 
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wide. On the Aroostook river, trap utpeare near Ashland and at 
the falls, trhere it joinB tlie St. John river. Auotlier mass of trap 
appears between the "Pond pitch" and the "TTpper Falls" on 
the east branch of -&e Penobscot. It appears to correspond in its 
genera] character and position vith the trap in Ferry, which on- 
* derlies the Devonian sandstone ; for the rock at the Upper Falls 
overlying the bedded trap, is a coarse conglomerate of the same age 
as that in Ferry. 

Boulders of a fine amaygdaloidal trap are common all along the 
East Branch, the Seboois, and the Upper Aroostook rivers. They 
may have been derived from a trap region in tiie unexplored coun- 
try between Ashland and the Seven Islands Farm. Kev. Ur. Keep 
mfonna us Hiat a similar rock is common between Fort Kent and 
Ashland. Upon Chamberlain Lake and Heron Lake there is an im> 
mense development of an exceedingly coarse trappean conglomer- 
ate, so trappean in its general aspect that it is difficult to say 
whether it was an igneous or aqueons Todk.. The details will be 
given in the special report upon the Wild Lands. 

• Porphyriiic Sodct. 

The term porphyry is a general one to denote a parficnlar form 
In which certain minerals are disposed in igneous rocks. The 
word means pnrple, or variegated, because flie rock so denomisfr 
ted by the ancients was of this color. Igneous rocks with a homo- 
geneous, compact, or earthy base, through which are disseminated 
crystelline masses of some other mineral of -contemporaneous origin 
with the base, are denominated porphyiy. The true dasaical 
porphyry has a base of compact feldspar with imbedded crystals of 
feldspar. The poijAyry in Miune is mostly a trappean rock with 
imbedded crystals of feldapar. The feldspar is not simply crystal- 
line fragments, but distinct crystals, diaplayingtbe crystalline form 
of the mineral in great perfection. 

The porphyritic trap has irequently been alluded to in the des> 
cription of the trappean rocks, particularly as forming the oldest 
aeries of dikes oS the coast. Additional localitieB may be specified 
in Eastport ; at Oove's Point in Lnbec ; Hog Island, where the 
porphyiy is brecciated ; at Buck's Harbor and Yellow Head Islands 
off Machiasport. The latter island consists of a yellow, compact 
feldspar or porphyry, forming a steep blnff, rising fifty feet A>ove 
the ocean. Its well exhituts an interesting section of the porphyry 
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traversed by fbur dikes of trap. In York and its Ticiait; tbere tkTfr 
a great nnmber of porphjrittc dikes, which belong to the oldest 
series of dikes. In Brooksville, among the numerous dikes of tra[k 
exhibited, there is another of eompact feldspar, cutting through the 
strata id an east north-east direction. It is a variety of porphyritic 
tock. 

Besides the porphyritic trap on Chesnneook Lake, there is a 
most beautiful masB of this rock displayed north of Chamberlain 
Lake, about three miles above the union of Soper Brook with Eagle 
or Heron Lake. 

Amygdaloidal SVop. This term, like porphyry, ie general. Trap> 
rocks are often filled with numerous cavities, very much like mod- 
em lava, and are then said to be vesicular. When these cavities 
are filled with quartz, chalcedony or zeolitic minerals, the rock is 
said to be amygdaloidal, from the Latin amygdala, an almond, be- 
cause the aeolitic masses ore frequently almond-shaped. Some- 
times these cavities have been lengthened, so that the infiltrated 
minerals have a cylindrical shape. 

We have already noticed several places where amygdaloid !» 
found in Maine. Generally speaking, it is found in t^ south-east 
counties, and in the northern part of the State, particularly at the 
source of the peculiar reddish amygdaloidal boulders, so very com- 
mon there. This rock Is not as firm as trap generally, so that some 
have mistaken it for modem lava. 



Calaiogue of Qm Minerals of Maint. 
At the close of our account of those rocks which contun moat ot' 
the minerals of the State, we give a catalogue of aH the minerals 
that have been ascribed to the State by air observers. They are- 
arranged ftlpbabeticalty, according to localities. When the namea 
ire italicized, it denotes that the minerals are found in great per- 
fection, or at least that very fine specimens of them have been 
obtakied from tiiose towns. The list was prepared by Mr. Hough- 
ton, who, since his connection with the survey, has changed his 
tesidence to Bangor. He was largely indebted to Dr. Cleaveland's 
catalogue, and to Dr. Jackson's Reports, fbi much of the informa- 
tion embodied in the catalogue. 
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Mr. Abuhim. — Andalutiie, staorotide. 

Albant. — Beryl, green and biack toumnUne, feldspar, rose-^uorte. 

Albion. — Iron pyrites. 

Andoter. — Beryl. 

EisT Andoveb. — Bog-iron ore, iron pyrites, native copperas. 

Atbissok. — Bog-iron ore. 

AnousTA, — Pyrites, magnetite. 

A BCNDEL. — Pyrites. 

Bahoor. — Macle. 

Bath. — Ido erase, graphite, magnetite. 

Baldwin. — Emerald, pyrites, argillaceona oxyd of iron. 

Bklfast. — Molybdenite . 

Bethel. — Cinnamon-&Ume, pargasite, sahlite, calcite, Bphene, wad, 
beryl, tremolite, epidote, garnet, apatite, actinolite, egeran, 
graphite, talc, mica, tourmaline, hornblende, pyrites, miapickel, 
magnetite, fibrolite. 

BntaBAv. — Massive pyrites, galena, blen^, andalusite. 

Blooxpield. — Pyrites, gypsnm. 

Blderill Bat. — Araenu^ iron, molifidenite, gaiena, Jluor-apar, apa- 
tite, black tourmaline (Long cove,) black oxyd of manganese 
(Osgood's &rm,) rhodonite, bog manganese, wolfram. 

BowDoiNHAH. — Beryl, garnet, graphite, black tonrmaline, fermgi- 
noos oxyde of tungsten, tremolite, molybdenite. 

Bbdkswick. — Actynolite, garnet, epidote, calcite, mica crystals {muo- 
covite,) green mica, black tourmaline, orthoclase, emerald, beryl, 
graphite, carbonate of copper, pyrites, sphene, molybdenite, 
feldspar cry^la, staurotide, fibrollte, specular iron, chalchopy- 
rite, nacrite,? apatite, compounds of tellurium (near Merrill's 
farm.) 

Bsistol. — Olivine. 

Bboo KSTiLLE , — Pyrites . 

BsoirNnRLO. — Magnetite. 

Bdckfield. — Magnetic pyrites, garnet, iron ore. 

B V CKSPORT. — Macle . 

Camden. — Black tourmaline, epidote, talc, magnetite, p]nites,pafena, 
macle. ' 

Cabkbl. — Pyrites, macle, sulpbnret of uitimony, epidote. 

Cb A blottb. — G raphite . 

China.— Petalite.? 

CuNTOK, — Pyrites. 



«] pTrites. 

iiique, aabeatns, diallage, magnetite, 
de, copper pyrites, ^een talo. 
«phite. 

Topperas, slaurolidei mack. 

tlcite, pyrites, galena, cbalchopTrite, 

in, pyritee. 

B ledge,) j>yrt(es, graphite, bog ore. 



) beryl, tounndine. 
iiystals. 

graphite, bJack lourmaKrie, black 
sets, ilmenite, native arsenic. 
, garnet, stilbite. 

le, pyrites, bog-iron ore, asbestus, 

osbestns, serpentine. 

anrotide. 

, pyrites, bog-iron ore. 



ore, snlphnret of iron, native cop- 
stala. 
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tals. 

scapolite, pyroxene, iepidoUte, IremoUU, 

loclaae, pyrites, 

lolite, quard crysfafa, wad, kerolite. 

idocrase, pyroxene, apatite, scapolite, 

. calcite, epidote, molybdenite, black 



uartz, . 



I, black tourmaline, mica, garnet. 
part.) — Quartz cryataU. 

a, blende, bog maganeae, tremohte, talc, 

;, arsenical iron, spUene, hornblende, 

rolit«. 

ode, emerald, fermginons oxyd of timg- 

uctite, quartz crystolfi, chlorite, epidote, 

, baaanite, block mica, orthoclase. 

(in the "Sea Wall.") 

itM. 



^/ritea. 

lolite. 

;e, ) Btaurotide, spodnmeDe, garnet, grapb- 

liie, tourmaline. 

iron,, natiyfl copperas, pyrites, born- 
te, garnet, oxide of nangaoese. 
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WiscASSET. — Amethyst. 

Woo DSTOCK . — PI a mbago . 

Woolwich . — Ametb^Bt . 

North Yarmouth. — Iron pyrites, beryl. 

ToRK. — Beryl, phoephate of iroD, oside of msj^anese. 

Geology of Bethel. 

Dr. N. T. True of Bethel, has carefully studied the rocks in that 
town, and has published an account of them in the Bethel Courier. 
We think that thia description ought to be presented in a more 
permanent form, and therefore we reprint it. Another reason is 
the hope that its publication may incite persons in other towns 
to explore their local geology and presei-ve the details for the use 
of the survey. If twenty-five persons would explore the geology 
of twenty-five different towns, their results would assist us very 
much, even if they should label the rocks A, B, C, etc., provided 
they sent us the specimens corresponding to the labels. 

The surface of the town is broken up by several mountainous 
peaks, the highest of which is about 2,500 feet above the level of ' 
the sea. This is situated in the west part of the town and has 
recently received the name of Anasagunticook, in commemoration 
of the tribe of Indians of that name on the Androscoggin river. 
Locke's mountain is on the north boundary and is 1,912 feet in 
height. Bear mountain, situated between Locke and Anasagunti- 
cook, might with more propriety be called Bare mountain, for its 
summit, to the extent of many acres, is entirely destitute of vege- 
tation. Sparrowhawk, named after one of the proprietors of the 
town, is on the south-west part of the town. Walker's mountain 
is east from Walker's mills. Mt. Panvell is north-east from Bethel 
hill about three miles, and is nearly in the centre of the town, 
■while Swan's hill is still farther east. Paradise hill is a gradual 
swell oj land, extending from Barker's ferry through the village 
till it terminates in a ledge al a distance of about two and one- 
half miles from the river. This is situated in the centre of an am- 
phitheatre whose boundary is enclosed by mountains, at whose 
base are valleys, and which forma a most interesting prospect. 
Thia hill is a frequent resort for summer tourists, as its summit can 
be reached by a carriage over an excellent road. Few better 
views can be found In Maine. 

These mountains are composed of granite, gneiss, mica, slate, 
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(tad aa occaBional patch of impure limestone. They were origi' 
nally covered with a heavy growth of pine, spmce, hemlock and 
hard wood, bat a fire spread over tfaem in 1811, which not only 
burnt off the wood, but also the aoil, bo that the anrface of many 
of them is iacapable of supportiDg vegetation. 

These elevations are a continuation of the great Appalachian 
chain, which extends throuf^h the central portion of the State 
from the White mountains to Eatahdio, and are of the same geo- 
logical age and formation as the latter. 

On the eur&ce of Bear mountain are immense grooves running 
along in a north and south direction. They are on a more extend- 
ed scale than I have seen elsewhere. Good -granite for building 
purposes is found in various parts of the town. OccaBionally a 
lai^ ^oulder is found which has been transported from a distance, 
and which splits up into a beautiful form, and is of good quality. 

On the swell of land on which the village is built are frequently 
ploughed out of the ground very curious boulders, one side of 
which is grooved and polished as if done by a graving tool. These 
boulders are unlike anything of the kind I have seen elsewhere in 
the State. 

There is a bluff at West Bethel composed of pyritifcroaa slate, 
which is very etroogly impregnated with sulphur. The action of 
the rains and frosts serves to decompose the rocks, by means of 
the sulphuric acid which is formed. Occasionally in sheltered 
spots, sulphate of iron, or copperas, is formed spontaneously. On 
a hot day in summer, the odor of sulphur is very perceptible. 

Between the summit of Farwell's mountain and the Androscog- 
g^ there is a powerful vein of crystalized quartz which has forced 
its way through the mica slate and formed a breccia. It is several 
rods in width, and may be traced nearly a mile. No minerals are 
found in it save the peroxide of iron. The only vein of trap I 
have seen in town is about a mile west of the village, on Sanborn's 
hill. It is broken up in columnar fragments, the adjacent rock being 
wanting on one side so that it forms a wall. It contains augite 
and glassy feldspar. 

On the summit of Mt. Farwell there is a small quantity of lime- 
stone, but of no commercial value. 

On Bear mountun may be seen scattered over its surface globu- 
lar masses of rock composed of yellow garnet, calc spar, horn- 
blende and other minerals. The gneiss has been worn away, leav- 
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big these loasies protcadiog above the EHir&ce like plums on the 
surface of a pudding. These globes are from a few inches to sev- 
eral feet in diameter. This existence is probably coeval with 
tile gueies, and they were formed in accordaace with the ordinary 
laws of cryetalization. 

k The town is not remarkable for good specimens of minerals. In 
the limestone on Farwell'a Mt., a few very fine specimens of cinna- 
mon garnet have been found. One now in my possession is the 
finest I have seen ia the State. Pargasite, sahlite and calcareous 
spar, also abound there. Sphene, a mineral coutaining titanium, 
is frequently noticed in the gneiss. Some very fine specimens were 
obtained near the foot of Robertson's hill. The deutoxide of man- 
ganese is found on the Merrill farm near the bend of the river. 
Occasionally a beryl may be seen on the mountains. Tremolit« 
and epidote are common in boulders. The manganesian and com- 
mon red garnet are frequently seen. Phosphate of lime exists in 
the rocks on Walker's mountcun, and at the railroad cut through 
Robertson's bill. I have never seen a boulder containing a fossil 
within the borders of the town. 1 obtained the last year some 
very good crystals of feldspar in a rock in the rear of the academy. 
Actinolito, egeran, graphite, talc, mica, tourmaline, hornblende, 
iron and arsenical pyrites, jasper, horastone, octahedral crystals 
of iron and apatite, are common, though having no special interest. 
Boulders of a curiously distortfid mica slate, are common. The 
drift evidently came from a great distance. In the bed of the An- 
droscoggin river are boulders which have been brought down frpm 
the baec of the White mountains through Peabody river. They 
are a compact and altered granite, and are worn into pebbles. 
Porphyritic gness is common in stone walls in this vicinity. 

At the foot of Anaeagunticook mountain is a chalybeate mineral 
Spring which is fast becoming a place of resort for summer travel- 
lers. The water is impregaatea with the carbonate of oxide of 
iron, lime, magnesia, and sulphuretted hydrogen. As the water is 
exposed to the air the carbonic acid escapes, and the iron is depos- 
ited in abundance. This can be collected and made use of by in- 
valids, to great advantage. A half mile east of this is another 
singular spring which boils up through a bed of sand, giving it the 
appearance of a miniature volcano. Large quantities of gas, 
which however is nothing but common air, come up to the surface. 
Where the air comes from is a mystery, though probably through 
the crevices of the mountains. 
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The soil may be divided into high aod low iDterval, meaduw and 
rocky upland. The Androscoggin river rune through the town a 
distance of about seventeen miles, on either bank of which are fine 
interval farms. On Pleasant river in the west part of the town, is 
interval and meadow a distance of about three miles, and about the 
same distance on Meadow brook and Alder river, and one mile on 
Sunday river. The npland ia usually rocky, but when cleared it 
has a strong and productive soil. The intervals on the other hand 
are overflown annually, and a fine rich sediment is left which 
greatly adds to the fertility of the soil. 

The Androscoggin river evidently runs at a much lower level 
than formerly, and its channel is frequently changed. New beds 
of gravel are formed on one side, and banks on the other side are 
washed away. A marked change has taken place within a few 
years on the north-west side of Barker's island, where the channel 
is nearly filled up. These changes frequently take place during 
freshets, which rise suddenly and sweep down the river with great 
rapidity. Near the mouth of Alder river, when the Androscoggin 
river is low, the whole geological structure of the intervals may be 
seen in the different strata of sand, gravel, clay of different colors, 
owing to the presence or absence of the oxide of iron, and some 
thirty or forty different strata may be counted. There is but little 
clay in the town— two or three small deposits are all that are suit- 
able for the manufacture of brick. 

In 1857 occurred the greatest freshet ever known ; it rose 
twenty-five feet. In 1826, the night in which the Willey farijjly 
were destroyed, the river rose the highest and the most rapidly, 
since that time. In 1838 occurred an ice freshet, in the month of 
February, the only one, I believe, ever recorded in this vicinity. 
There had been a remarkably warm southerly wind for two or three 
days, which caused the river to rac enddenly and break up the ice, 
which piled up along the banks and on the intervale, presenting a 
curious appearance. A bridge, which had just been opened for 
travel at Barker's ferry, was swept away, as well as all the bridges 
on the river as far down as Brunswick. 

On the stream above Dea. Edmund Chapman's mill, there is a 
cascade where large potholes have been worn into the solid rock 
by the action of water and pebbles. 

The Androscoggin falls but a few feet in its course through the 
town. Boats can pass the whole distance at high water. 
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The banks of the river are divided into hi^h and lov iaterval. 
The high interval ia never overfiowed at the present time, and it 
was evident); formed b; the early drainage of the country dnring 
the last great geological changes of this region. 

Oeologically speaking, the town is compoaed'of the primary, or 
azoic series of rocks, above vhich the other series are entirely 
wanting til) we arrive at the tertiary clay, dilunnm and allnvinm. 
From this it will be perceived that the soil is wholly granitic. It 
is deficient in lime, which, in the form of gypsnm and slaked lime, 
is applied to the upland with great advantage. The intervals ob- 
tain a enpply from the inundation of the river, which famishes the 
necessary elements of a good soil." 

PALEOZOIC ROOKS. 

As previously stated, the Paleozoic rocks embrace the oldest 
fossiliferons formations, viz;, the Cambrian, Silnrian, Devonian and 
Carboniferons gronps. No relics of animals or plants have yet 
been found in the Lanrentian rocks; nor in the lower part of the 
Cambrian series. They are found sparingly in the Cambrian rocks, 
but quite abundantly in the Silurian system. It is yet a disputed 
question whether any of tiie Cambrian rocks in North America are 
fossiliferons. The question turns not upon the character of sup- 
posed fossils from a recognized Cambrian gronp, but upon the 
Cambrian or Silnrian age of certain sparingly fossiliferoas deposits. 
These rocks which all believe to be Cambrian (or Huronian) are 
azoic. As some of the rocks of Maine have been referred to this 
Cambrian group, we consider it necessary to state briefly the most 
important points of the controversy, and also to notice whatever 
has been written upon these rocks as developed in Maine. This 
leads ns to consider the so called Thconic System. 

In 1839, all American geologists were agreed that the oldest fos. 
anliferous and sedimentary rock upon our continent was a purely 
siliceous sandstone, such as is displayed in great beauty at Potsdam, 
N. T., whence it received the name of Potsdam sandstone. It was 
known to be a white or reddish sandstone, witii no calcareous mat- 
ter associated with it, and to contain only two brachiopod shells — 
the Linffula, and a supposed plant, the ScoHlhiig Knearix. A year or 
two later, Proiessor fimmons of Williams College conjectured that 
in the vicinity of his residence there were sedimentary rocks older 
than the Potsdam sandstone. The conjecture led to a carefiil exam- 
16 
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ination, resultiiig ia the uinoiiBoement b; Ura ofthe exstenoe sf a 
great syBtsm of deposits, spuiitgly foBsiliferoos, nnderljin^ the 
Potsdsm sandstone, and therefore of more ancieDt origia. He pnb- 
lished in 1844 a detailed account of this STstem, whioli'he a^led 
the Tbconic Syelem; from the Taconic Mountains in Western Uaasa- 
(AnsettB, where these rocks are lai^ly dereUiped. He was satia- 
fied that the Taoonic rocks contained a group of animals and plants 
altogetJier*diBtinct from those contained in the Silurian rocks ahoT& 
It is needless to trace the history of the controTerey, or to allude 
to the Tariation in the nomenclature of the Kngliah rocks of the 
Cambrian and Silurian periods, but simply to state, in accordance 
with our classification of the formations, that the view maintaiiied 
was ^sentially this, that in America the Taconic rocks form an 
independent system, underlying the Potsdam sandstone, and are 
the equivalent of the Cambrian rocks of the English Oovemment 
Sorvey. 

The oldest Taconic rock was called Granular Quarts ; then in 
ascending order were the Stockbridge limestone, Magnesian slatci 
Sparry limestone Taconic slate, RooSng slate and Black slate. 
Nowhere were these rocks to be found in their natural position, 
but all had been more or leas disturbed by elevations, depressions 
and inversions of the strata. By various processes of reasonisg, 
the other members of the group were all ascertained to underlie 
die Black slate, and this was seen distinctly in severs^ places in 
Northern Vermont to underlie unconformably the Potsdam sanit 
atone, which there was a little different from the normal rock is 
Potsdam, containing frequently considerable per cent, of carbonate 
of lime, and being without the Scolithns and Lingnla. 

These views were almost univerBally condemned, bnt the put' 
poser of the system clung to them with great tenacity. His oppo^ 
nents maintained not that no Cambrian system existed in North 
America, but tJiat the particular belt of rocks referred by Kmmons 
to this age, along the western range of the Qrven uid Hoono 
Mountains, were only altered Lower Silurian fonnatioAs ; aeciibing 
at first the Granular quartz to the Potsdam sandstone, the Stoct 
bridge limestone to the Cslciferoue sandstone, the Chazy and Tren- 
ton limestones, and the various slates to the Hudson- River gronp. 
This was the view of the opponents of the system in general. 

Very recently a new impulse has been given to the discnssioB 
of the age of the Taconic rocks fay the general change of views in ' 
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na»ri to tiia age of the pecaliw BaodstoBea overlyiii^ die Blaek 
alAe. A large nnmber of foBsils of the Potsdam type of life were 
fotind in these rocks near Quebec b; Mr. BlUidgs, the paleoatolo- 
gist of the Canada Survey ; hence all were compelled to believe 
that this Quebec groiq> is of the age of ^ Fotadam suidstone, 
Ineteod of the Oneida conglomerate, to whit^ it bad been referred 
by stratjgraphical comparieons. A trilobite of the genus Oono- 
oqAaHtee, a Potsdam fossil, had been fonnd in this aandatone in 
Vermont as long ago as 1847, and was then referred to this genus 
by Professor Hall, btit its paleontological valne hod been set aside 
by the supposed clear evidence from superposition of strata of its 
Oneida sg«. The Gonocepbolites was not found in the typical 
Fotsdam sandstone until 1857. 

All now agree as to the Potsdam age of tiie sandstones overlying 
the Black alate. A question recently raised is wheth«- this Block 
sUte is not the Hudson River group, folded beneath the Potsdam 
aandstone. The Roofing slates have clearly been proved to be of 
about tbe age of the Potsdam sandstone, because they contain 
trilobites similar to those of equivalent rocks. Its equivalents are 
the Lingula flags of England, and the Primordial zone in Bohemia. 
The (pinions respecting the precise age of the other rocks may be 
said to be in a transition state. It is probable that they are all 
Lower Silurian, but none of them as high as the TTtica alate. 

Id no purt of the world have the older forms of life been studied 
ofl carefully as In Bohemia. M. Barrande of France has beantiliily 
set forth the relations of the fossils to tfae different strata in Be 
hernia, in his recent great work. He calls the equivalent of the 
Potsdam sandstone the Primordial Zone of Life, because those 
strata in Bohemia contain the ^st/orau oflifo there known. Such 
genera of trilobites as Paradozides, Olenns, Conocephalitev and 
Arionellns charoeteriae the zone. It must be home in mind that 
the term Primordial, as applied to these fossils, relates only to tbe 
Bohemian straAa, as yet, because fossils have been found in Eug* 
land and Ireland of a still earlier period — the Cambrian. As long 
«a tbe base of the Silurian syatem is fixed at the bottom of the 
Potsdam sandstone, not tbe most zealous defender of tbe Taconic 
Bifi^m can maintain its entire equivalency to tbe GambrioB system, 
because the fossils of its slates are nnqnestionably the same with 
tbe Primordial forms of Bohemia. 

With these ptetimisaries.we pass to tbe deeeriptioD of Hu Poleo- 
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zoic rockB of Maioe, after first epecifying those formattoiiB aeaig|Bd 
to the Taconic s7Btem by £minoiiB. They are a portion of the (Ta; 
dateB of the central parts of the State, and the tsloose schists, mica 
■chiBts, quartz rock and limeatone of Thomaston and vicinity. No 
fofisilfl bave been found in any of these rocks except in the clay 
slates ; and these are now referred by the best authorities to the 
Lower Silarian. The only Taconic rocks left, then, are about 
Fenobacot Bay. We defer expreBsing an opinion upon tiiem at 
present. We qaote here from the " Taconic System" the most im- 
portant statements concerning tbe Taconic rocks in Maine : 

" The slates at Watorville are of a fine greenish color, neoiiy as 
even bedded and aa fissile as roofing slate, and very little liable to 
decomposition. They are, however, stained brown in some in- 
stance by the decomposition of pyritea which is disseminated in 
microscopic crystals through much of the rock. Among tbe crya- 
tals, I believe I can recognise also the octahedral iron. I consider 
the presence of these crystals important, inasmuch as they must 
have been formed by molecular action subsequent to Uie deposition 
of the rock. « * « Interlaminated with the fine greenish slates 
are calcareouB bands, ttiough by no means rich in calcareous matter. 
They are thin-bedded, and scarcely differ from the beds described 
in New York. I may gc still farther, and say that we find here 
the same series of beds in the Taconic alate as in New York, I 
noticed in particular the coarse brecciated beds, similar to those 
formerly called greywacke; consisting, however, of a diversity of 
materials, as angular grains of quartz stained with chloritic matter, 
and disseminated carbonate of lime, which often disintegrates and 
&lls out, leaving rather a rough spongy mass of silex or quartz 
stained with oxide of iron ; and what I considered as quite remark- 
ble, was the existence of bemitropic crystals of albite in the same 
coarse beds, under the same condition as in New York. These 
beds are traversed by thin seams of quartz, which give tbe mass a 
chequered appearance, looking at a distance like tbe sparry lime- 
rook. All the subordinate masses run parallel with the beds of 
the slate ; when one is contorted, the other partakes of the same 
sinuosities. 

" The points that I first examined in Waterville are not tar from 
Hie centre of the range, the most important of which is that npoa 
the banks of the Kennebec near tbe village, where the Nereitea 
{Nereograptua) ore found. The elates are nearly vertical, witli 
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only a Blight dip to the east: their trend is north 10 degrees east, 
Taiying, however, from this direction to north-east and south-west 
At West Wateirille, five and a half miles from Waterville proper, 
the same thin beds of slate appear, interlaminated also with silico- 
calcareoua layers. The intervening country is moderately ridged 
with low hills, and the rock only appears occasionally, but enough 
of it may be Been to convince the most sceptical that it is but one 
continuous rock. One or two miles west of West Waterville, the 
taconic slate is succeeded by the primary schists with granitic 
veins, aa in the country between Waterville and Portland. In the 
direction of their strike, tbey pass onwards to the Piscataquis river, 
where the fine roofing slates abound. 

" In the position of the roofing Blate in Maine, we have another 
foct analagons to what actually exists in New York, namely, tiie 
roofing slates are confined to beds subordinate to the taconic slate; 
and it is to be remembered, too, that as yet no slate fit for roofing 
has been found in the Hudson river rocks. * « * 

"In the rocks of Camden I found much to support and sustain 
the views I. had previously formed of the independent existence of 
a system of rocke above the Primary schists aod below the Silurian 
system. That the relations of the rocks at tiiis place may be un- 
derstood, I have introduced a section which embraces the entire 
series in the order tbey occur. It crosses a tongue of land inter- 
vening between the harbor at the village of Camden, and a small 
bay or harbor formed fay Goose river." 

As this eection is not copied we will describe it in such a way 
as to make it inteligible, using the bets but not the exact lan- 
guage of Emmons. The section is about three-quarters of a mile 
in extent from north to south, the rocks all dipping northerly 
fit>m 16 to 40 degrees. Passing southerly we first see the mag^ 
nesian slate, much wrinkled, and containing masses as well «b 
seams of quartz : it is the north portion of the uplift, where the 
descent becomefl-rapid towards the river. Next is the Stockbridge 
limestone, cloudy, lumpy as it appears upon a weathered eur&ce, 
intermized with quartz, siliceous veins, talcose matter, etc. Its 
beds, when worked, offfer veins of calcite, and imperfect veins of 
magneaian matter, which appears to result from the decomposi- 
tion o^ feldspar. The soft matter contains dodccahedral crystals 
of calcite, with rough surfaces, which appear to have been formed 
in the soft matter after its decomposition. The same material is 
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found in Dumoroue places Id the limestone at WilliamBtown, Mass. 
It ia probably a porcelainous clay. 

A trap dike traverBes the hard elate, succeeded soon by a gran- 
ite vein. Various fine and coarse slates appear holding the dike 
and vein. The coarse slate contains imperfect cry^ls of brown 
Btaurotide. About half way across the section a mass of quartz 
comes in, of a bluish color, very much like the granular quarti 
rock of Western New England. It is sixty or seventy feet thick, 
and appctus to be distinct ^m another bed of similar rock soon to 
be met with. Next is maguesian slate. Then comes the second 
bed of brown granular quartz rock, portions of which are conglom- 
erated. It is the principal mass of quartz, possessing all the chai^ 
acters of the same kind of rock in the typical localities of the Taconic 
deposits. It is lnt«rlaminated with a dark, fine siliceous slate. 
Portions resemble the talcose slates, in which, as in Bhode Island, 
a greenish granular mineral appears, more like opidote than any- 
thing else. Bands of yellow slate also appear, resembling those of 
Massachusetts wtuch furnish the ochery iron. 

Near the soutii end of the section, after rising up from the gorge 
of the river, and passing over the succeeding ridge some forty or 
fifty rods, a fracture appears, which brings the magnesian slate 
nearly in contact with the quartz over which it lies. It cont^ns at 
this point also, imperfect macles. That the quutz is beneath this 
mass of slate, is proved by another fracture nearly at right angiee 
to this one, and but a short distance to the westward, where both 
masses are brought up, the quartz being beneath, and bearing the 
slate with its peculiar imperfect minerals. The dip and strike ia 
this case ib changed to the west and north. 

" The thickness of the limestone (noticed above), at this expos- 
ure, is about two hundred and fifty feet. The portions of the beds 
oCyaceot to the others are more or less slaty and impure. The 
stratification is extremely obscure ; and were it not for interlamin- 
ated slate or other beds, it would be impossible to determine the 
direction of dip. It is difficult to discover the cause of such a condi- 
tion, which is one that is quite common to limestones of this period. 
Even in the Massachusetts beds, the stratification is not always 
distinct. There is nothing peculiar to the main bed of quartz. It 
is interiaminated with a siliceous slate ; and like all other beds, this 
is extremely barren of minerals. The dip is north, or conformable 
to that of the upper rocks." 
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. Hha iDckB composiDg Megtinticook monntam, already described, 
we considered aa forming a part of tho Taconic Bystem, aa well M 
the rocks upon the Fox Islands. The principal difference between 
the rocks upon tlie islands and those upon the main land, consists 
in the greater metamorpbism of the fonner, and as was si^posed by 
the direct action of trap dikes. 

We have in Uaine, of the Paleozoic series, the Lower Silurian, 
tlK Upper Silurian, and tiie DeTonian. No clear evidence has yet 
been afforded of the existence of any portion of the carboniferous 
ajstem. We rather anticipate that in fulnre, a Cambrian system 
may be established among onr rocks. 

Lower Silurian Formation. 
Those rocks most evidently of this age in Maine, form the fossi- 
liferous portion of the clay slates, particularly of the region about 
Waterville. They may determine the age of the whole group, but 
we prefer not to describe them all as Lower Silurian at present. 
This opinion of the age of the clay slates we derive from the follow* 
ing remarks b^ M. Barrande, in a notice of the Taconic system : 

Barrande'a remarks on the WalerviUe Fo»»iU. 
" The problematic forms designated by Doctor Emmons as Ner- 
eites, Nereograpsus, Xyrianites, etc., cannot be depended upon any 
more than the Oraptolites, in determining the age of the Taconic 
sytlem. In the first place, the nature of these fossils has not been 
certainly determined, though it now appears to be very probable 
that mosPof them represent the tracks of certain crustaceans and 
moUusos upon the mud. In the second place, Dr. Emmons at first 
attached great importance to these appearances, because he thought 
them exclasively characteristic of the Cambrian terrain, below tiie 
Lower Silurian. But the argument has now lost its strength, since 
similar forms recognized in Great Britain are ranged, without ex- 
ception, in the Llandeilo and Caradoc groups, that is, in the second 
Silurian fauna. This fact is established by the table of the vertical 
distribution of Silurian fossils, published by Sir Roderick Mnr- 
chison in the second edition of the Stluria in 1859. Finally, we 
ought to say that almost all the species figured by Doctor Emmons 
came from Jhe schists of Waterville, in Mune, and that this local- 
ity has not as yet appeared to furnish any other fijssQ which can 
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oonMbate to the determination of the geological borison in a pil» 
ontolof^cal point of view." 

A\aQ the following ; 

" 'After this exposition of the elements of which the Taconio fan- 
na is composed at the present day, according to Doctor Emmons, 
it is left for ns to express oar personal appreciation of their paleon- 
toiogical value. Bnt first of all, we distinctly declare that we take 
into GODsideration only those fossils which have been fonnd in the 
^jrpical region of the Taconic system, that is, in the States of N'ew 
York and Tennont. We will then take ont of the list of species 
en'nmerated above, all the species found in any other States. We 
have come to this determination, for two important reasons : 

" First. We wish to have nothing to do with the uncertunty of 
stratigraphical comparisons at great distances, and would simply 
compare those geological horizons which are admitted as Taconic, 
without demanding an incontestable continuity of the formations 
identified. We leave to whom it belongs, the care of confirming 
and strengthening those comparisons upon which oar position at a 
great distance is defended, and express no opinion whatever con- 
cerning itiem. ' • 

" Secondly. The fossils that we leave out of consideration are 
certain small molluscs, graptolites, doubtful impressions called 
NereUes, or Nereograpeus, and some fucoids. * * * These forms, 
on the contrary, are analogous to those in the second or third fauna. 
They cannot be depended upon as guides in forming our opinions." 

The following are the species found by Emmons in the Water- 
Tille slates: Nereograpmie Jacksoni, N. Loomisi, 2f. Beuxyi, N. 
graciMa, N. lanoeolaiue, N. puffnus, Myrianiiea Murdiiao^, and M. 
SiUimani. At first, they were all referred to the genus NereUea. 
They are supposed to he the tracks of articulate or mollnacous ani- 
mals, made when the rock was soft, and preserved distinctly when 
the layers became hardened. In Jackson's Report, they are des- 
cribed as branches of ferns of the genus Odontopteris, and as the 
remains of fuci or sea weeds. Such was also formerly the popular 
notion concerning them eatertd&ed by the people of Waterville 
and vicinity who saw the specimens. There is no cabinet in the 
State where a perfect set of these fossils can be found. 

These fossils have been found at Waterville, Sidney, Winslow 
and Moscow, or in two distinct belts of clay slate. Those in the 
first three localitiee are in immediate proximity. Those from Moa- 
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cow are argreai dittasce from the others, and on a direct line are 
separated from them by a band of mica schist. The latter appears 
to belong to the roofing slate belt of Brownville, etc., prolonged 
to the Kennebec river. Other explorations will greatly enlarge the 
area of these slates, which we refer to the Lower Silnrian series. 

In mineral character, the Lower Silurian rocks of Maine resemble 
the Georgia slates of Vermont, which are the eqaivalent of the 
Potsdam sandstone. The rarioas sandstones, limestones and slates 
of this period in the more western parts of the conntry, are not yet 
idmtified in Uaine. It is eingnlar that the rocks of this period, 
BO full of fossils elsewhere, should be devoid of them in this State. 
We have hopes that the prosecutioD of the survey will bring to 
light many relics of life in these barren strata; and that ultimately 
the synchronism of the diflerent portions of the clay elates of Maine, 
with the sandstones and limestones of New York, will be satisfac- 
torily made out. 

FHnl iBlajid, etc. 

An excursion to Flint Island, in Narraguagus Bay, on the twenty- 
fifth of June, brought to light a sparingly foasiliferous rock so sim- 
ilar to the rocks of Potsdam sandstone age, that we were disposed 
to refer tiiem to the Lower Silurian period, subject however to the 
dictum of the fossils. Those already found are not sufficiency 
. characteristic to determine their age ; consisting of an Orthis, 
eacrinal joints and anpposed corals. 

The rock upon Flint Island consists of layers of fiint and bom- 
stone of different colors and texture^. Some layers are flinty sand- 
stone, and others are somewhat calcareous. Upon Ship Island, a 
short distance west of Flint Island, the layers are much less flinty, 
being occasionally indurated clay slates. On Flintlsland, the strata 
dip about twenty-five degrees southerly. On Ship Island, the dip 
is only eight degrees. Adding together the thickness of the strata 
upon the two islafids, we must have from 100 to 200 feet of strata. 

There is no doubt but that these strata rest directly upon the 
syenitic rocks of the islands and main land adjacent. We imagine 
that a very low tide at Ship Island would show the junction of the 
two rocks. As the strata are io nearly horizontal no one can 
doubt their or^n as sediments upon the syenite. 

These ialanda form probably the south-west end of a Silnrian 
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bMin, extending from Lubee and Sew Brunswick aloDg<tiie cout. 
No rocks of nndoabted Lower Silurian age have yet been found in 
the basin, altbongh Hie foenla irom Foster's Island off Machiafi- 
port have a Lower Siluriui aspect. At any rate we feel confident 
that Urn rocks upon these three islands are at the base of i^ 
Silurian coast formation, because the islands to the south-west sod 
eonth of thess are syenitic, «id the strata dip away or rest upon 
them. The fossils at Foster's Island are mostly Rhynchonelhe, in a 
clay sl&te. They occur in the strata seams, which cross the cleav- 
age planes at a large angle. So prominent are the latter plante 
of disunion that it is difficult to distinguish the lines of stratifi- 
tion, or secure good specimens of the fossil shells contained in 
them. • The strata dip forty^ve degrees north-westerly, while the 
cleavage planes are nearly vertical. 

An immense number of trap and porpbyritic dikes traverse the 
strata of Flint Island. Most of the fossils found were from lbs 
north side of the island. The rocks are here laid bare by the surf, 
and form a low precipice. We found here bunches in the strata 
greatly resembling the coral Ch»tetes ; also a curious cylindrical 
steid, generally crossing the strata, reminding ns greatly of Ortho- 
cerata. These stems were about an inch in diameter, with a marie 
in the centre. Most likely they are concretions. They make the 
rocks <;ontaining them very beautiful. Occasionally a layer exhib- 
ite pebbles and sandstones. One pebble of red feldspar noticed is 
three inches long. The calcareous sandstones on the south side 
of Flint Island have upon them what resemble the fucoidal mark- 
ings of the calciferous sandstone of the Ghamplain valley. The 
west side of Ship Island forms a steep bluff, say sixty feet high. 
We counted upon it nine different colored bands of strate. We 
a&ticipate the discovery of the trilobite Paradoxides from the slaty 
layers. Flint Island is low, and has bat one fisherman's house 
upon It. The rocks show only the shores. 

Uppkb Silcbuw Fobuatiok, 
Owing to the preliminary character of our labors during the past 
season, we cannot define with exactness the limits of many of the 
Upper Silurian rocks of Maine. _ In Washington county, the limits 
of these rocks may easily be given. But in Aroostook county, 
etc., although the fossils &om a belt of limestone are remarkably 
well defined, we cannot decide upon the boandaries of the whole 



5(ellm tn Wnetiupvrt. 



BCmNTWG SCBVET. ggg 

gjonp. Therefore oar remarks upon Ihem wfll be indefinite, »nd 
the rocks will be mentioned often hy their lithological names. For 
the determination of the fossils we are indebted to E. Billings, Esq., 
of Montreal, who kindl; afforded oa valuaUe assistance in iiaa 
department. 

We will describe first the Upper Silurian deposits of Washington 
canntj. Tbey occup; t>be towns along the Bea^iwst Ircwi Machias- 
port to Perry, bat their area is l«^y taken np by intmeiTe trap 
rocks. Probably the metamorpbic slates accompanying these 
strata are mostly of the same age. 

Commencing at the south-west we find strata probably of tbis 
age in Machiaeport, at the Point of Maine, underlying red sand- 
stones. Fig. 2 illustrates ita position. The fbssils of this locality 
consists of species ofModwlop- f - ^ 

aia,Avicv!aaaiPIeurotomaria, y,, , e A-c- 

two bivalve and one nnivalTe 
shells, too obscure for specific ^ *^ 
determination. Their affinities a. cpw sinnu, pnb^ir. 
seem to be with the Upper "' Sds'Jiu'iSSStoBe.  
Silurian forme. We will give It Md^S^?rSfflt.n»ftr North uidSooth. 
a few detuls respecting the position, variety and thickness of the 
different beds cemposing a in Fig. 2, Tl^ ocean appears at the 
south end of the section, thus prohibiting us from examining the 
very lowest beds. The slates upon Foster's Island already noticed 
appear to underlie these strata at the Point. The section is on 
the east side of the Point. We proceed northerly and ascend the 
strata in our section. 

•. At the cxtnme paint of the promcmtorj tha nx^ are mostlj flne grtjaed gr^y 
ea!car«0(U MndBtoDCB, klmost u fioe m oIbj slata. Owing to tba fir«««>ioe ot 
dikM of trap their poaitJOD ia irragulBr ukd doM not <x«TMpolid witli that 
ftarther Qoith. The meat raliable obsoration garelbr Ifa* itrike iiorUi67 
degTCU Mat, and tba dip 6(1 dagrew nortb-wMteri]'. Ve Mtimata aboat 
NT«ot7-BTe feet thicknna of tbeaa beds. 

b. Nin«l;-niQfl feet of aimilar atnU, running north 60 degitw eut, and dipping 46 
degT««s north-wMarl;. 

e. Fart<r-thrM ftet of gnj argilUatona limratona haTing rippi* nadu vpon Umv. 
Strike north TO dagmce eut, dip 40 degraea north-westarlj. 

d, Tveiit; feet of verj toagh.alatea, permeated b; cleaioge planes and joints. 

t. Fifteen teet of slate* or grita runniDg north 60 degnea cast, and inclined 40 d»- 

greaa north-waslarly. 
y, Mmsnna ooncvaled Ibr in^lf-fiTo feet lopographicallj. 

g. Fift; feet of argilloceouB Lmeatones, containing ripple marks at ttia thirtjf-Mua 
' feet layan. 
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. Thir^-two IMofMfl«ribtei»Dd givvUoean«Iim«tt<m«i.' The lownt •tntnm 
dipa 86 degreoanorth-wMterlj, with theiaine itrika  t. At the top urMTen 
feet, there appean k dike of qu&rti five and a half ft«t wide, numiug north 
16 d^reee vest, aod etanding perpendioular. 

. EightMn ftet of a dark aaloareona gla^ rook, containiog HodioloptU, ATicnla 
and Plenrotomaris. Borne of the lajen are a nft thiok-bedded HmMtMie, 
apparentlj of eooDomical ralue, — brcaldag with a beautiful oonchi^dal Crao- 

. Ocn huodred and thirtj-eeren feet of dark slatci and umewfaat calcareonB TOckB, 

oontalnisg rippla marka at irarioiu loreU. Thcae marke appear to be in their 

normal poeition, showbg that tiuee strata haTB nsTer been iniertoL 
;■ B£d wndetolie, rerj fine gruned, indurated, oontaining ATioaln, twentj-flTS 

ftet thick; and dipping S6 degrees weetcrl;, with the strike north 10 degrees 

east. 
. The nMsmre* of rock an sow ooneealed Ibr a eonsideiable dli^noe, which we 

negl«at«d to eatimate. 
«. SeTenty feet of tough gray grit 
I. Twentj-two feet of greeoish grit and red sandstone. The latter rani nortli 66 

degrees east, and dip 60 dtgrtes north-weateriy. 
I. Ueaanrei oono«aled Ibr thirtj feet lopogisphicallf . 
r. Ihreeftet of gta; shale. 
r. Thr«efeet of redaandBtone. 
'. Whitish aandstooe, three and a half teet thick. 
. Baven fe«l of gray grit, sUghtl? reddish. 
, Sbien (t«t of r«dsandatone, with the strike north 60 dcgreea east, and a dip of U 

degrees north-wealerlj. 
I. Gray sandstone of seceral varieties, nine^ feet thick. It hag the atrika north 56 

degrees east, and the ^p of 45 degrees nortb-weaterlj. 
>, Ueasores oonoealed fbr ei^teen feet topogra^bioilly. 
B. Four ftet of red sandstone. 
r. Eight ft«t of limestone. 

F. Twenty-five feet of red sandstone, dipping 60 dorses north-west. 
:. Bghteen fbet of coarse white sandstone, running north 60 degrees east, and dip- 

[dog 66 d^^rees north-westerly. 
lo. Eight tett of aandatone. 
t. Trap dike fifteen wide, perpendioular, numlng north 32 degrees west It 

oBi^be seen to extend fbr thirty rods. 
e. Couae sandstone and breooia, weathering white, coDt^ing bunehea and vdiia 



running north 68 degr«a a 



dd. Twenty feet of i«d andi gray sandstones, 
dipping 43 degrees north-westerly. 

This bring^B db to the aoath side of Starboard's creek. Quite a 
large area ia now occupied by allnviam, and the Dezt rock Been to 
ttie north belongs to the Bed Sandstone groap. Hence we are 
unable to give any further measurementa. * The total thicknesB of 
the rocks thuB far enumerated, cannot be far from 900 feet. 

The Upper Silurian rocks appear along the coast in variouB places 
in Cutler, Treacott and Lubec. In the west part of Cutler there is a 
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Btntom of oval Hmeatonfl pebbles cariomly exposed by the wubing 
of the waves. The pebbles have been worn smooth, and being of a 
light color are veil set off by the black slate about them. They are 
scattered at vapons distances from one another, and being slightly 
depressed, to popular view, resemble foot marks. Hence they are 
known in the vicinity as the devil's tracks. Similar rocks occur 
in patches amongst tbo trappean rocks, so largely developed along 
the const. Fossils are fonnd in one of these belts near Lnbec Head. 
A band of clay slato at West Qnoddy Head in Lnbec has a Lower 
Silnrian aspect, yet mnst be referred to the npper group at present. 
The rocks upon the promontory terminated by ftove's Point, in 
Lubec, are largely Upper Silurian, and contain fossils. At Com- 
atock's Point they are dark bine limestones, containing oval calca- 
reous nodules. The fossils ore numerous at Gol. Trescott's farm, 
and at Lawrence's mill brook. 

The same rocks are found in the vicinity of the Lubec lead mines. 
The fosBiU on a little bay north of the prodnctive veins are (Mkin, 
Spirifera, an ^Otoceraa and Cahfmene Blumenbachii. At Davis 
Point, south of the mines, the slates of this period appear contain- 
ing a little calcareous matter. We find here two nndescribed spe- 
cies af Linguia and & ModiolopsU. These shells are cunouBly dis- 
torted and frizzled frequently, by the forces to which they have 
been exposed. The Devonian aandstoDes appear on this poiat also, 
overlying unconformably the Silurian slates. In Perry, jome other 
fossilifbrous strata appear, running up Little River, and cropping 
out in one or two places from beneath the Devonian red sandstones. 
Pigeon hill is an example of the Silurian rocks. Its relations to 
the adjacent rocks are gifen in a section ander the description of 
the Devonian rocks, Fig. T. These strata are partly red sandstone 
and partly a metamorphic slate. The former is filled with beautiful 
LinguloB, two species, and a Modiolopna. Many persons might be 
disposed to think that the red sandstone of Pigeon Hill was of 
the same age with the other red sandstones in Perry ; but the study 
of their relative positions shows that the rocks of this hill uncon- 
formably underlie those to the north ; and that the two rocks are 
further separated by a trappean deposit, spread out very much in 
the manner of a stratified deposit. 

. The exact age of the Upper Silnrian rocks thns fet specified is 
not known, unless they may be of the same age with those in Pem- 
broke. The two rocks are so connected together that it-is difficult 



to Myuate sotIShb^ from the Pembrolce raeka, tacoft tboHs wloag 
ttte coast. 

A very- fine locality of fossils is Pembroke was dtscovered iQ^ 
Prof. W. B. Borers of Boston, tTo or tbrseyearsunce, andbyhim 
o(»ipaied vrith the Arisug aeries of Kots Scotia. We collected a 
targe namber of ibesila bom the same locality, which enaUe us to 
•tate the geological age of the roolc still more satlsftctorily, ICr. 
Kllings speaks as follows respectiag tfaem : " The fossils from this 
locality bdong to the genera Stenoporn, Favomiet, Pelraia, Slroph- 
omena, GhoneUa, OrOtis, BhftuAonetta, Spir^era, IMtia, Athi/ria, 
Atrypa, ModwlopeiB, Amcuin, Cyrtodattia, Marduoonia, PIey.roloma- 
ria, Flatyoatoma, Orthoceraa, Qalymene, Somatonoltta, and Tentatm- 
Htet. The species determined are the following : Favofitet cem- 
comis, StrojAomena rhontbotdaha, CAoneAn Nmxt-Scotiea, Jthyneha- 
rveOa WiUoni, (variety,) Atrypa reticnbiris, OrHaa mMCulom, {t) 
Jfoicuia tMv^brmia, Cc^/mene Bbtmenbaciai and HmuUonotwi Daw- 
sent. The rocks of this locality are Upper SilArian, and belong to 
tba Lower Helderberg Series of the New York Snr*y. They are 
nearly on Uie same horiEon with those of Sqoare Lake, mid also 
with the upper part of the Arisaig Series of Dr. Dawson in Nora 
Scotia." 

We find that Prof. Bogers has mentioned in the Proceedings of 
the Boston Society of Natnral History three of the gpecjes en«ra«F- 
ated above, also the following: Bisdna lenuHameBata, ComuUtea 
fiexuoBoa, Tejdacvliiea tUglans, Aviatia Saneymani, (?) Beyri(^tuii 
lata, Spirifer atlcatua, Lepkena rugosa, OrOtis ekganiala, and Mod- 
iolopvis ovatut. 

The Lower Hfllderbei^ rooks (^ Pembroke consist of slates, grits, 
and sandBtonee of various colore, testures, and degrees of inclina- 
tion. They have In general a rather high north-easterly inclina- 
tiott. Their thickness is considerable. The best locality of the 
fosails is at the extreme south point of the town, near S. Mahar's 
house. The fossils may be found on the beach in fragments that 
have been washed from the ledges by the waves, or may be from 
the strata themselves. In the west part of Pembroke, the strata 
dip to the east. Another fine locality of these Helderberg fossils 
is in the east part of Pembroke, on Hardon Clark's farm. Essenr 
tjally the same fossils are found here which occor at the south point 
of the town. The rocks near Pembroke village are more slaty tbao 
those containing the fossils. In the sooth-west put of Charlotte, 



ia on indarated, aad evtm nnoMeons slate, there is lottad a BpMuea 
of OrthU iDoOQsiderableaboadaiice, butita species GftDDot be safety 
datermined until otber fos^ ue fooud Bsseciated with it. 

It seems dilBcnlt to realise that such indurated and apparently 
ancient rocks should belong to the Lower Helderberg group, espeo- 
ially adjoining granite. The fiwt shows as that we should be ready 
to assign a comparatively modem age to any altered rock, where 
the evidence of ita age is s&tiB&ctory. It is probable, that many of 
the trap-like rooks of this part of the Stale are of the same age. 
There are very few limestoues associated with these Helderberg 
ro<^B in the south-east part of the State. In this respect, they dif- 
fer from the Upper Silurian locks in the more northern portions of 
the State. 

There are seven other patches of the Lower Helderberg group, 
mostly limestones, in the north part of the State. One is at the 
base of Squaw Mountain at the soath-weet end of Moosehcad Lake, 
ai^aoent to mica schist, and not unlikely of the same age. It is a 
calciferous slate, nearly vertical, contuning the Favoaiiea GotJUand- 
iea. The chwacter of Squaw UountaJn is not known. Another 
locality of the Lower Helderberg is on an island at the lower end 
of Ripogenus Lake. Tho rock consists of beds of gray limestone in 
slate, and appears both at the lower end of the island and on the 
opposite shores. The limestone contains the same coral as b^ore. 
Some of ttie rock is becciated. This locality is adjacent to novao- 
nlite' slate and to granite. We. cannot say whether these two 
localities are isolated parts of one belt, but presume that careM 
exploration will connect them together, as well as trace the rock > 
great distance north-easterly beyond the Penobscot. 

The other localities exhibit a limestone as the characteristio rock 
,of the group. Probably some of the slates and sandstones adjacent 
are of the same age. One locality was discovered by Dr. Holmes, 
the past snmmer, at Horse-shoe pond in No. 6, B. 8. It contsius 
flie characteristic coral in abundance, and there is a great cave inr 
the lintestone. Another limestone, probably of this age, is in No. 
1, S. T, near the mouth of the Seboois river. It is 99 feet thiok, 
and has been pariially altered by a trap dike. It may produce a 
macUe when the demands of the county shall require its nae. This 
bed i^obably extends down the East Branch of the Penobscot river, 
as we found boulders of the rock as far down as Winn, which did 
not appear to have been transported very far. It is eurioua that 
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there ahould be three rang«e of this limestone so nearly puallel to 
one another as the two just mentioned, and another one in the 
toimship east of the Seboois river. No. 1, B. 6, which will be 
noticed here^ter. They probably will iodicate three different 
andnlations of the strata. 

The next belt of this limeeto^e notJced ia in Aahlond, where it 
has been bnrnt for lime. This bed is largely fossiliferons/ contain- 
ing the Favoeites OotMandica, a Zaphrentia, StrophomffTta rhomboid- 
atit, etc. It occurs in tbree places in this town, viz.: Id the cen- 
ter, opposite the Hotel, a mile aonth and a mite north of the village. 
The rock at the sonthem locality dipa TO degrees westerly. But 
the compariaon of all the exposures of the limeatone here ahowtiiat 
it fonna the base of an anticlinal axis ; consequently the rocks on 
the east and west aides of it are newer, that is, of Devonian age. 

The last and most important belt of this limestone has been 'ex- 
amined by Mr. Packard in two places ; on the thoroughfare between 
Portage and Long Lakes, and on the west aide of Square Lake. 
Be has given in his report, the details of its position and structure. 
Very probably the shales and conglomerates oeaociated with the 
limestone at the former of these localities, are of the same age as 
the limestones. The limestone at Square Lake is the moat inter- 
eeting, because of the fine lot of beautiful fossils contained in it. 
It is remarkable that there should be only one exposure of the rook 
in the vicinity. Mr. Billings was greatly interested in the fossils 
from this locality, and enumerates the following species. Those 
which are new, he will describe presently, in the Proceedings of 
the Portland Society of Natural History. There are two species 
of corals, Favosiles OoOilandica, and a new species of ZaphrenHs. 
There are three or four undeterminable speciea of crinoida. The 
following are the fossil shells contained in this limestone : Slropk-. 
omena, new apecies like S. punduHfera, 8. rhomboidalu, (8. rugoia. 
Hall,) another new species, IQtynchoneUa Wihoni, (variety,) it. 
n. sp., R. another n. ap. like R. acutipHcata, ^rifera perlamet- 
baa, Atrypa retunilarU, Aihyria belta, (Naoixta belta, Hall,) and Pla- 
U/08byma Kuhanguiala. There are two new species of trilobites, a 
Froetus, and a Bronteus. In all, there are eighteen species. 

Therfi appear to be data afforded for tracing an exact parallel 
between the Upper Silurian and Bevonian rocks of the northern 
part of Maine, and the typical localities in New York, By refbn>- 
ing to the list of the different members of the groop, given on page 
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160, it will be seon that there are conglomerateB, shales, elates a 
limestones in New York. The same varieties are found in Main 
and to the geologist it will be a matter of intense iutereet, to wo 
out the parallelism between the rocks of the two districts. T 
solution of the problem will have an important bearing upon t 
age of the metamorpbic rocks of southern New England, a qnesti 
of great difficulty and vast theoretical importance. Nor will 
bearings upon Economical Geolug; be less important ; for the T 
uable substances likely to be discovered are such aa the settlers 
a new country will need more than anything else. 

The group of rocks in Canada East supposed to be of the sai 
age with the Lower Helderberg series in Maine is called the Gas 
limestone. The name of their locality was applied to them becau 
their synchronism with the Lower Helderberg aeries has ncft be 
fully understood. We hope that the examination of these rocks 
Maine will connect the different groups together so closely tt 
there will be no occasion for the use of the latter name. 

It is proper to state here that in New York the Ijower Heidi 
berg series is subdivided into several smaller groups, each chan 
terlzed by peculiar fossils, which subdivision cannot be follow 
westerly and southerly. The smaller groups are the following, 
the ascending order : Pentamerus limestone, Delthyris shaly lis 
stone, Encrinal limestone, and Upper Pentamerus limestone. If. 
we not hope that these eubdi visions will ultimately be discovered 
Maine 7 

Becks of probable Devonian and Silurian age. 
Upon a geological map of Northern Maine, in Part II, there a 
grouped together slates of uncertain age, but probably Silurian 
part, and Devonian in part. In our field explorations we we 
obliged to work in the dark, as it were. Not until the field wo 
had ceased for the season, were we aware of the existence so d 
tinctly of any of the New York series in Maine. Hence there a 
large groups of strata, generally unfossi life reus, whose sge cann 
be given without further exploration. In many cases they seem 
be closely connected with the fossiliferous belts, and are probah 
of the same age^ — or the supposed connection of the known and a 
known strata may not exist, owing to theoretical notions of the tri 
arrangement; and lastly strata now thought to be azoic will yic 
fossils to future research. At present, the association of these u 
16 
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lown roclcs hj the ixMiiinon bond of uocertuDty, id fliniiHlDtiy' 

A pGouliar belt of mica Bchist of this nncertain cbantoter ie found 
rnSBiiig the south part of Moosehead L ko. Oq one siJe, it is. 
tokeil by the Orinkan; sandBtone, and on the other by asupposed 
elt of the Lower Helderberg series. From our present discon- 
BCtcd obecrvatJDDS of Ibe position of all these strata, the schiet 
'uuld appear to be of the age of the Oriskany, or else intermediate 
etwcen tho two groups, as they are now known. Lit ho logically, 
10 schist is more like the Devouian than the Silurian members. 

A belt of rooks holding the same relative position to the OrUka- - 
J sandstone, viz: upon its south-east border, runs alt the way 
■um Moosehoad Luke to Masardis, and then passeti betweeu knowo 
Ittvonihn rocks to Castle Ilill, and to an unknown distanoe further 
a the north-east. The rocks are mostly elates,* oAen calca- 
eons and sometimes very much like dark sandstones. These slatea 
re most likely of Devonian age. At Grand Lake they seem to 
oderlie uncouformably tho red sandstones of undoubted Devonian 
ge. (See Pig. 13.) 

The rocks north-west of the Oriskany sandstone group, between 
Ihamberlain Luke and the Canada Road, belong tu this uncertain 
ett. They consist mostly of clay slate, and Lave been examined 
bout the heail of Chesuncook Lake and on the Canada Road. It 
I not unlikely that this group of strata connects directly, west of 
Ihamberlain Lake, with the immense development of clay state on 
he northern boundary of the State. Their litbulogical churactera 
re the same, and the age of both is doubtful, save that it is un- 
loubtedly Paleozoic, and probably Silurian in part and Devonian 
a part. 

Another group of the doubtful rocks are the calcareous slates so , 
wgcly developed in the eastern part of Aroostook county. These 
ocks may be seen on the St. John river between the north-east 
prner of the State and the village of Victoria, in the township of 
Vakcfield, N. B. The west line of the area of these rocks runs 
rom the north-east corner of the State to Lyndon, thence iu a 
leurty straight line to the Mattawamkeag river, through Prer>qne 
ale and Smyrna. A belt of similar slates, but less calcareous, ia 
pprcsented onnnr map; running in a north-east direclioii, between ^ 
alcoso schist and Devonian rocka, in townships h, 6 audT, iu ranges 
', 5 aud 4. 
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The mica scbisti quartz rock, and conglomerate, with distorted 
pebbles in Weston, etc., will probably be found to contain fossils 
hereafter. Its relations are Silurian rather than Devonian. It 
forms quite an extensive formation, as seen upon our map, where 
all the doubtful groups just mentioned are also represented. 

The Devonian rocks of Maine naturally divide themselves into 
two groups, differing in their lithological character. The group 
to be described first is clearly determined to be the equivalent of 
the Oriskany sandstone of New York ; though differing from it in 
its general appearance. The other group of Devonian strata con- 
sists mostly of coarse sandstones and conglomerates, very often of 
a deep red color. Most of them are higher in the series than the 
Oriskany sandstone. 



Orisxant Sandstgni. 

Although the Oriskany sandstone of Maine is wholly located in 
the wild lands, its general character and some of its fossils are 
better known than those of any other fossiliferous rock in the State ; 
for by a wonderful agency of nature, to be presently described, 
fragments of this rock, with fossils, are scattered all over the set- 
tled districts, southeast of the rock in place. Boulders of these 
fossils have been found along the sea coast from Saco to Eastport, 
some of which have been carried over one hundred and fifty miles. 
There is not a geological collection in the State in which specimens 
of these fossils are not found, and generally they are from boulders^ 
in the vicinity of the collection. The material of the boulders is a 
very fine grained sandstone, or sometimes compact quartz rock, 
enabled to resist decomposition easily by its great toughness. So 
few fossils from other rocks may be found in boulders in the set- 
tled counties, that persons who find any fossils in their fields in 
loose fragments of rock, may be sure that they came from this belt 
of Oriskany sandstone. 

Dr. Jackson first pointed out the existence of this .belt of fossil- 
iferous rocks, without defining its position more definitely than the 
'* Transition series," an old term nearly equivalent to the modem 
term Paleozoic. He discovered a fine locality of the fossils near 
Parlin Pond, in No. 3, R. T, of Somerset county. The township is 
now called Parlin Pond. The following is his account of it : — 
" Between Jackman's and Boise's farms, on the side of the [Cana- 
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da] road, ba1f a mile north of Parlin Pond, I discovered a huge bed 
of fine grauwacke, [ft sandstone with argillacGous or talcose ce- 
ment,] filled with an immense nnrnber and variety of fossil shell 
imprcBsioDB. The rock is of a fiae siliceous variety, extremely 
compact where the shells do not abound, but presenting the most 
perfect casts of marine shells that I have ever seen. The width of 
the bed could not be exactly determined, as it is in part concealed 
' by the soil ; but I measured it for fifty rods, which is but a small 
part of its width. Among the fossils, I obtained the following 
genera: terobratulffi, spiriferte, lutruna and turritellie, beside 
which there are several other indistinct or broken fossils, which it 
is more difBcult to determine. From the direction of this rock, it 
evidently crosses Moose River and the head of Moo&ehead Lake, 
and extends to the banks of the Aroostook [river], where we dis- 
covered it last year, and from it came all these numerous boulders 
and erratic blocks containing fossil shells, which we find scattered 
eo profusely over the country, from the line above mentioned, to 
the outer islands of the Penobscot Bay, and at the mouth of tbe 
Kennebec Rjver." 

Prof, W. B. Rogers describes a boulder from Saco River con- 
taining these fossils, which fae refers to the Devonian series. Dr. 
Jackson concurred in tbe same opinion. 

Fossils from Parlin Pond and Mooschead Lake were examined by 
Mr. Billings, who reported as follows respecting them : 

"The fossils from Parlin Pond belong to the following genera: 
Slrophomena, Chonetes, Orthis, RhynchoneUa, liensselaeria, Lepto- 
toelia, Spin/era, Modiohpsis, Cifrlodonta, Aoicula, Murchiaonia, 
Plalyostoma, Orthoceras. The rocks are Lower Devonian, about the 
age of the Oriskany sandstone. The following are either identical 
or closely allied to Oriskany sandstone species . 

Slrophomena magnifica,* Jtensselaeria oroides, 

Orthis Muscuhaa, Leptoccelia JlaheUUet, 

BhynchimeUa oblala,* Spiri/era arrecla,* 

Spirifera pyseidata* 

" Thone marked with an asterisk are considered to be cither iden- 
tical or closely allied species. Those not so marked are identical. 
The rocks at Moosehead Lake are of the same age as the above. 
Leploavlia flabeUUes is very common among the specimens. The 
trilobite from Webster Lake is a Dabnanilea." 

We have large collections of fossils from this sandstone on Lake 
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Telos, Webster Lake, etc., which were oot seen by Mr. BilliDgs, 
and have not yet been determined. There are many genera among 
them not mentioned in the preceding list. 

We need eay no more respecting this Oriakany sandBtone ol 
Maine now, except to refer to its representation upon the map, 
extending from Pariin Pond to the Aroostook river in a genera] 
north-easterly course, and to the special detwis of the charactei 
and position of the rocks in Part II. 

Other Detohiak Rocks in Mj(Inb. 

We will refer to four deposits of Devonian rocks in the northern 
part of the State before describing the red Bandstones in Washing 
ton county, which are the best known of the series in Maine, Thf 
fossils from the loosely consolidated sandstones of this group an 
scattered along the Kast Branch of the Penobscot river. But w( 
do not find them in place till we arrive at the Grand Falls in No. 5 
B. 8. A very coarse conglomerate is at the base of this series : 
then BQCceed an extensive series of dark colored, fine grcuned slatj 
sandstones. These extend nearly to Grand or Matagamon Lake 
where a foseiliferous red sandstone of considerable thickness capE 
the group. Wefoundmany boulders of a grayish white sandstone 
highly fossil ifero us, midway between Grand Falls and Grand Lake 
which seemed to us to be near their parent Id ge. Among th< 
fossils iu the boulders arc the Sensselaeria oooides, a characteristit 
shell of the Oritikany sandstone. 

On the Seboois river there arc similar sandstones, probably be 
longing to the same group as those on the East Branch. Thej 
probably extend to the Aroostook river near Presque Isle, as lep 
resented upon the map. Another series of sandstones and slates O 
Devonian age occurs at Ashland. Mr. Packard doacribcs varioui 
sandstones and states about the Eagle Lakes iu Northern Aroostool 
county, which must be referred to this group. We have alarg< 
number of undetermined fossils from these groups. Billings recog 
nized Slropkomena rhomboidalis, Rensaelaeria avoides, a Plalyostuma 
and a new species of Dalmaniles, among a half a dozen specimcm 
shown him. The fourth deposit of these sandstones is on Man 
Hill. 

Red Sandstones of Madiiasport. 

The relations of a group of red sandstones on the Point of Maint 
in Machiaaport to a supposed Upper Silurian slate, is given it 
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Fig. 2. The ftrea occapied by them ia very email — it being & nar- 
row strip crossing the south part of the promontoryftransversely. 
We are able to give a few details Tespecting the position and 
thickness of the strata. * 

The sandstones and conglomerates on the south-west side of the 
Point are indurated, and fre <i ently are changed to jasper. Their 
general inclination is about thirty-five degrees northerly. The 
band of limestone ia only ten feet wide on this side, but its appear- 
ance is a useful guide to us in tracing the different layers across 
the promontory. Some of the pebbles in the conglomerate ore a 
foot in diameter. The sandstone is generally very fine grained. 

Two islands west of Machiaeport are partially composed of red 
sandstone; Liiheman's and Great Island. Upon the latter there 
are found a few fossil shells. The sandstones are ia general greatly 
altered by the trap rock adjacent. 

Upon the east side of Machiasport a few bands of red sandstone 
occur south of Starboard's Creek, but the great bulk of them are 
developed upon the north side, near a small collection of houses. 
We give an imperfect section of these rocks, but as complete as 
the nature of the case will admit. We commence at the first ex- 
posure of the sandstone. The extreme point on the north side of 
the creek is comj.osed of trap. For a great distance beyond the 
rocks arc concealed by alluvium. We proceed from south to north 
in the ascending order. It is a continuation of the section of Upper 
Silurian rocks given upon a previous page. 

a. The first Uyer belonging to this form&tioD is that of nd soDdst^iDB. It ii tven^- 

four feet thick nnit dips (o the north-nest 75 dq^rees. 

b. Abont thirty-five feet of Kllemnte green and whitish suidstone. 
e. Measnres ooncesled (br a ooosidenble distanoe by alluTiuin. 

d, Tbirty del thickons of a flrni nndBtooe, dipping 60 degrees to the nortii. 

«. MeaaurM eoncealcd by a bench far Gie rods. 

/. Twelve ftet of a green schist 

ff. Four Ibet of fine red sandstone. 

fe. Greenish enndstooe, about twenty feet in tfaioknesB. 

i. Three and a half bet of red sandstone. 

J. Twenty fvet of green (baitiferous {Anictda) sandslone, dipping 85 degree! nortb- 

weet. Notice that d Ii tn exception (o the general dip. 
Ir. Red sandslone GiDF fket thiok, isolated on * short beach of pebblM. 
I. Thirty-one Ibet of a sompact green sandstone, dipping 55 degrees northerly, 
n. Red aandstone tmm nine to ten ftet thick, 
n. Beinl-tr«ppean rock of a green oolor, ten htL 
o. Red sandstone, ngbteen and a half ttet thick. 
p, Tariegated sandstone, fonr feet thick. 
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f. Tm Aetthiokans of white 1i[neebiDC; whloh ii MBiplaM; flilod wttb fl^gneata 
of an undMermuiable genua of abeHa. This rook is eompotsil of MrbODsU cf 
lime SS.'JO, cnrbuDikte of mngiiKDew 11.20, Hud of siliua G.60parU. II mi^ 
be wnniglit as a marble in amrtll blocks. 

r. NiDtteen feel of red nrnl Tuiegaled aandstone. 

t. Titelvo ftat of wbite Ihnealone, umilar to q. 

t. Twenlj-eiglit fact of re4 uul Tiu-iegaUd sundstonn; of whioh two fiet tUokitffa 
Bre highly induratwl. 

u. Trappean beila, induratnl brocciaaand sanastDCCB of unknonD thicknefa, dipping 
46dtfreanonherl7. These rooks pam into the raetanmrphicaliitfa so eommoo 
fn Unobiasport The total tbickneu of tlie rock* mentioned ftbnro oinnot ba 
liir from &50 feet. We do not know of iinj place east of Macbiwipart iibel* 
then red gondatones reappear, unless it be in an unrecogniuble form. 

Red Sandstones of Perry and vicinily. 

In the vicinity of Perry there is a fine deposit of red sandstones 
and congli)merat«8 which indisputably belongs to the highest part 
of the Devonian series. Owing to the aimitarily of these rucks to 
the Connecticut River Sandstones, it was formerly supposed that 
they belonged to the New Red Sandstone, a Mcsozuic rock over* 
lying the coal. In consequence of this opinion extensive borings 
were made in them with the expectation of finding beds of coal in 
the underlying rocks; the eiplorers expecting to find the coal- 
bearing rocks immediately beneath the overlying formation. Even 
this expectation would be unauthorized if the sandstone belonged 
to the New Red Group, because we find frequently the rocks un- 
derlying the sandstones, as at Pigeon Hill and vicinity, where 
fossils of a Silurian type predominate. The coal rocks may be 
wanting even when the overlying formation is present. 

In proof of the Devonian age of this group of rocks we may in 
the first place present the opinion^ of geologists. Dr. Jackson, 
who at Grst regarded these rocks as Triassic (or New Red Sand- 
stone,) from mineralogical resemblances, now gives it as his opinion 
that they belong to the Old Red Sandstone or Devonian series, 
Profiissor W. B. Rogers was, perhaps, the first to refer them to 
the Upper Devonian, upon the ground that the Cyclopleris, a species 
of fern found in them, was related closely to the 0. Hibernicue of 
the Upper Devonian of Scotland and Ireland. Prof. 3. W. New- 
berry confirmed this view. Dr. J. W. Dawson of McGill Collego 
in Montreal has so wonderfully accumulated the evidence of the 
Devonian age of these sandstones that the proof of their Devonian 
age need Im disputed no longer. 

Prof. Agassiz, from an examination of a few Calamxtea from these 
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coDiferons plaote, bo imperrect that it is impOBsible to detennioe 
eren the ^nus of the plant to which they belong from the sped 
mens alone. They appear as small bits of stems crossed by a 
tnnttitude of fine parallel lines. The Aporoxylon and Leplophiceum 
are coniferous plants, like our pines and spruces. A Stertjterffia 
of the latter occurs in Perry. The Lepidodendron, Lepidoatrobaa, 
Psiiophylon and Megaphylon, are Lycopodiaceoua plants, or simitar 
to the ground and running' pines, so common in our forests. The 
Cyclopleria and Sphenopleris were tropical forms. We hope in 
future to present figures of all these plants. We give here Dr. 
DawBOu's descriptinns of the three new species, which he has so 
kindly prepared fur our report. 



<•> 



Ltplaphlaun rhombicinn. 

"\. Leplophiceum rhombicum, nov. gen. and sp. Stem cylindri- 
cal, with thin bark and a very Urge pith of the Sternbergia type. 
Surface marked with contiguous rhombic areolcs, each with a 
single vascular scar a little above the centre. Decorticated stem 
with spirally arranged punctures in slight depressions. 

The Bpecimens of this plant, discovered at Perry by Prof. C. H. 
Hitchcock, conHiBt of fragments of stems, nut exceeding an inch in 
diameter, and considerably flattened by pressure. Traces of the 
bases of leaves are attached to some of them. In one specimen. 
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repre&cntod in Fig. 3, Ibe up{>er part of the stem is tapering, and 
shows iiidiciitii>nB or divlanl rhumbic scars and a traiiBvente wrink- 
ling or j<iiiiti[ig. Tills I suppose to be a younger and immature 
portion of the stem, showing the structure of the traiisversed 
wnukied pttb.aa well as the imperfectly developed leaf scars. The 
plant was probably of rapid growth, with a very large Stembergia 
pith, a thin woody cylinder, and a slill ihinncr bark. In the ar- 
rangement uf its areoles, it resembles such pluuts as Lepidoden- 
dron lelragonvm, Uhdendron minus and LematojUfyos cropicaule, 
but it ia evidently generically distinct from them all, in the enor- 
mous development of its pith and in the single vascular scars in its 
areoles. It is interesting to observe that in the younger portioD 
of the stem, even when clothed with the bark, the appearances 
presented are simply those of a Stembergia. Fig. 4 shows one of 
the rhombic scars enlarged. 

Fio 6. Cyclopleris Brmoniana, ep. nov. Rq- 

nules larg^, cuneate, with distant nerves 
once dichotomous and waved margins. 

Several fragments from Perry and St. 
John have indicated the precenceof a large 
Cyclopteris like leaf; but a specimen col- 
lected by Prof. Hitchcock is the first that 
shows its character with tolerable distinct- 
c»ttapttTu Bnmiana. ness. It IS named after Mr. Jethro Brown of 
Perry, one of the earliest and most successful explorers of the 
plant-bearieg beds at that place. 
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BplunoiiUru iiiicAcoefct. 

Sphenopteris Hitckcocki, sp. nov. Rhachis otraight, stout, rugone ; 
giving oS branches or pinnae which ramiry dichototnouMlj, and 
terminate in minute obovate pinnules. Fig. 6 representB this plant 
of its natural size ; and one of the pinnules, magnified, is repre- 
sented on the right hand side. 

This beautiful plant has the aspect of an excurrent stem rather 
than of a fron'', and its nervation cannot be made out. It is evi- 
deiitl}' allied to such species as S. petiolola, Goeppert, S. refracla, 
Goep,, and S. deoonica, Ungcr, belonging to the group or subgenus 
Dacallioides characteristic of the Upper Devonian and Lower Car- 
boniferous. Scattered pinnules, apparently of this species, occur 
abundantly in the plant-bearing shales of St. John, N. B. 

The above species are interesting and important addHions to the 
Devonian flora, and they tend to confirm the views of the age of 
the Perry beds, expressed in my paper on the plants of Perry and 
St. Juhn, in the Canadian Naturalist. J. W. D. 
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It becomes us now to describe the character of the rocks and the 
position of the strata, both at the locality of foBsils spokeD of, and 
of the whole formatiAn. To illuatrate the position of the plants, 
we introduce Fig. 1. 

Moose Island, at the ^'°- ^■ 

south end of the section, 
is mostly composed of 
trap. Crossing over the ^ 
Toll Bridge, we at once 
discover a coarse, red 
sandstone, jnterstratificd >■ 
with red conglomerate, * 
both loosely consolidated. /, Looollty of Cyolopteria, etc. 
Its resemblance to certain varieties of the Connecticut River sand- 
stone is certainly very striking. The strike of these strata is north 
25 degrees east, and the dip 25 degrees westeHy. At the Union 
Tavcrq, a fen rods from the bridge, the conglomerate crops out 
again. A short distance further, the rock is red sandstone, dip- 
ping 30 degrees north-west. Very speedily, trap rock succeeds, 
which can be traced around the east side of Pigeon Hill, thence 
northerly for several miles. It seems to form a great bed, having 
the same relations to the Upper Silurian and Devonian rocks as a 
stratified rock, as it crops out again at c, on the north side of Fig* 
eon Hill, and preserves the same relations to the adjacent rocks. 
At H. Martin's house, there appears a bed of qutirtz, possibly a 
member of the trap series, with a dip to the south of 10 degrees. 
It is not represented upon the section. Arrived at Pigeon Hill, we 
find its base composed of Lingula beds of red and gray sandstone, 
dipping 35 degrees north. The top of the hill is composed of an 
imperfect siliceous slate, with the same inclinations as the strata 
beneath. A short distance north of Pigeon nil! trap occurs, and 
then the red Devonian sandstone. The locality of foesil plants is 
OD the west side of Little River, about a quarter of a mile below 
the Perry Post Office. The plants occur mostly in a few feet thick- 
ness of gray sandstone, imbedded in the red rock. It dips 32 
degrees east, or at right angles from the Silurian rocks beneath. 
Hence the plwt-bearing rooks overlie the other strata unconform- 
ably. 

This locality of fossils was discovered by Jcthro Brown, Esq., of 
Perry, who discovered the Cyclopteris named after Dr. Jackson. 
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Mr. Brown has been a diligent student of the rocks in Perr;, and 
gave US much valuable iuformation concerning them. The borings 
for coal were made upon his farm. We are also greatly indebted 
to the kindnesR of the Messrs. Chadbourno of Perry, fur aid in ao 
complishiDg the objects of our explorations. 

At Point Pleasant, in the south-cast part of Perry, the Silurian 
strata crop out from beneath the red sandstones, illustrating the 
complete uncomformablity of the two sets of strata, also the small 
thickness of the Devonian strata. They seem to have been spread 
over the Silurian rocks juet as alluvium is spread over the solid 
rocks. As ledges frequently rise up from an alluvial couniry, so 
in this region the older strata frequently project above the more 
recent sandstones. 

On the hill east of the Post Office, the red sandstone strata dip 
from 10 to 15 degrees east. The whule eastern coast of Perry pre- 
sents a nearly continuous wall of red sandstone, dipping generally 
about 5 degrees east. At Lewie Uuve, the precipice is 50 feet high. 
The wearing action of the sea makes this wall irregular ; and in 
one case, a mass of red sandstone 88 feet high has been left stand- 
ing atone away from the shore like a tower ; whence it has received 
the name of Pulpit Rock. A few fragments of fossil wood may be 
seen in the strata adjoining this tower. 

Passing across the St. Croix River, we find the same sandstone 
at St. Andrews. It there contains numerous fucoids, some of 
which arc very interesting. We preserved specimens of an un- 
known fern, taken from the village of St. Andrews, which must 
have been extremely rigid, as it is left in the rock in an upright 
position. These specimens are quite numerous, and are invariably 
upright. The amount of red sandstone in St. Andrews is very 
smalt, much less than in Perry. A small patch of it appears aa an 
outlier on the east shore of Robbinston. Other localities of the sand- 
stone appear occasionally in the south-west part of New Brunswick, 
as on Spruce Island, Indian Island, Friendship's Folly, and at a point 
on which a Light-House is situated. These outlines seem once to 
have been connected together, before the waves washed away so 
much of the group. Possibly there was a large area once occupied 
by these rocks, extending beyond the city of St. John on one side, 
and to the island of Grand Manan on the other. . 

Although so much of this sandstone in Perry has been no more 
disturbed since its formation than beds of alluvial gravel, we find 
that on the western borders of Boyden Lake in Ferry and Charlotte, 
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this mck has undergone a change, being converted into BiUceoua 
slates and trappean locks. These rocks ar^ found all the way be- 
tween this lake and Pembroke Furnace, dipping gcnerallir ^^om 25 
to 30 degrees northerly. At its southern extremity the dip is as 
high as 70 degrees, elevated perhaps by a maRS of trap. 

In the west part of Pembroke, we occasionally sec ledges of red 
sandstone, but do not feel sure that they are Devonian. But there 
can be no duiib^ of the Devonian character of the red sandstones 
and conglomerjites at Davis Point, south of the Lubcc Lead Mines, 
The conglomerate there is litrgely composed of pebbles of trap and 
jasper, with rarely a pebble of granite. The red rocks rest uncon- 
formably upon the Silurian elates, the former having the strike 
north 20 degrees east, and the latter of north 60 degrees west. A 
gray sandstone on Gove's Point in Luhec probably belongs to this 
same group. Trap rock is beneath the most southern strata of 
sandstone, at both the Lubec localities, just as it is in Perry. 



Comparinon of Ihe Devonian Rocks at St. J<Jm and Ptrry. 
The connection between the Devonian rocks of Maine and New 
Brunswick, will suon become a matter of great interest. The sand- 
stones ill the west p.irt of the province do'not differ from those in 
Maine ; but near the city of St. John the liihiilogical character of the 
rocks containing the Perry plants is wholly ditTerent. With the ex- 
ception of bedded trap rocks, no other portions of the strata arc alike. 
They arc white and griiy crystalline limestone, bard shales and 
slates of various colors and qualities, qnurtz rocks, and in<lur^ted 
gray limestone. The plants occur in a highly arpillaccouB, black, 
eomcwb;it plumbaginous slate, and are the same Hpeoies as in Perry, 
The strata form an anticlinal axis, folding over syenite. Upon the 
edges of tfic Devonian rocks lies unconformnbly, dipping at a very 
small angle, the Lower Carboniferous conglomera'C. The St. Jubn 
rocks arc of great thickticss also. A section of Devonian rocks to 
the south-east of St. John, by Mr, Matthew sent to Dr. Daw-son, 
m»y yot show that there exists in New Brunswick, upon the sum- 
mit of the plant beds, a series of xandstones and conglomerates like 
those in Perry. At present, however, we have this problem before 
us to be solved : why should the rocks containing the same species 
of plants be so different in regions so near each other as Perry and 
St. Johu 1 Why ahunld the conditions be favorable for the dc^ 



BcamiFic sravsr. 255 

relopment* of fine clay at St. Jobn, while synchronons strata 
at Ferry were beings formed by a tumultuous current ? It may 
be diHcovcred that the upper beds at St. John are the proper 
equivalcMits of the Perry rocks. If so, we must suppose that these 
plants hud an extensive vertical range. 

Another interesting point in the comparison of these two locali- 
ties is tlie confirmation of the Devonian age of the Perry sand- 
stone. The lowest member of the Carboniferous system in New 
Brunswick overlies unconformably the equivalents of the Perry 
beds. Thin is true whether the clay slates or conglomerates be 
taken for the equivalent strata. Hence the certainty that the Car- 
boniferous system does not occur in Maine is establiKhed. We did 
not desire to arrive at this conclusion, but the inference must be 
drawn. 

This conclusion is further established by the comparison of the 
fossil plants of the Lower Carboniferous rocks of AlassachusettB 
and these Devonian rocks. So many genera are common to the 
two groups, that Dr. Dawson was at first inclined to regard the 
Hassachu setts coal plants as Devonian. The genera Cordaiies, 
Cyclopferis, Aisferoph/lUfes, Annularia, Spkenopfen's and Galamiies, 
are common to the two formations, and many of the species are 
closely related. But there is a stratigrapliical discordance between 
the two systems. This is generally considered as conclnsive evi- 
dence of the destruction of the earlier economy of life before the 
later series was intr«)duced. Hence we learn that although the 
floras of the Upper Devonian and Lower Carboniferous were very 
similar, they belong to entirely distinct systems of life, one 
series having become extinct before the other was created; and 
therefore that we need no longer expect to find beds of coal in 
Perry. 

These facts need to be drawn out in detail as they have an im- 
portant bearing upon grave questions. We believe that this is 
the first known instance of a decided break between the Devonian 
and Ciirhoniferous systems in North America. The gradual pas- 
sage of the Devonian int<i the Carboniferous beds of the west has 
been set down as a fact, and the inference suggested that there was 
no line of demarcation between them anywhere. These facts go to 
show that the Devonian and Carboniferous economies of life flour- 
ished i'ldepeiulently of e^ich other, certainly in the eastern part ol 
tbo c* ritiiiont, if not in the western. This ccmclusioo is the more 
interesting because of the similarity of the floras. 



S66 BOABD OF AGBICDITUBE. 

We have, therefore, at least three if not four discordaDces of 
Btratificatioa Id the Paleozoic rocks, without includiag their positioD 
upon the rocks beneath. The first is below the Potsdam sand- 
stones, separating the Cambrian and Silurian strata ; the second 
separates the Lower and Upper Silurian, as at Gaspc ; the third is 
between the Upper Silurian and Devonian, as is abundantly illus- 
trated in Maine ; and lastly there is the break between the Upper 
Devonian and the Lower Carboniferous. 

The Devonian rocks of Canada East, with which the Maine beds 
mast he compared, are mostly composed of sandstones, being 
1,1)1)0 feet thick. They are called the Gaspe sandstones. Fossils 
characteristic of the Oriskany sandstone, Cauda Galli grit and the 
Upper Devonian, have been found among them, but we believe no 
attempt has yet been made to separate the series Into groups cor- 
responding to the New York members. The Devonian rocks are 
also developed in Nova Scotia, but upon a much smaller scale. 

Between the Devonian and Alluvial periods, there seems to have 
been no deposition of strata in Maine. Iler history during this 
period, is a total blank. It is not impossible but that portious of 
the coal formation may yet be discovered in the unexplored dis- 
tricts. RockB which were formerly believed to belong to this 
series, as the Perry sandstones, and the supposed anthracite coal 
series in Northern Maine of Dr. Jackson, are now shown to be De- 
vonian ; and the presumption is that all the sandstones of Maine 
are fully as ancient. We found, however, a gypsiferoua conglom- 
erate on the St. John river near the Stale line, which may extend 
into our territory and prove to be more recent than the Devonian. 
It is of the same age as the Tobique red sandstones, whose age has 
never been determined, though they resemble the gypsiferous red 
conglomerates of the true coal formation. 

Tertiary. We were almost persuaded, when in Rockland last 
summer, to believe that a small deposit of the age of the Miocene 
Tertiary existed there. In Vermont, and along the western flank 
of the Appalachian range in the Middle States, there exist numer- 
oas beds of iron ores associated with ochres and clays. They 
occur in connection with the Taconic rocks. In Vermont, fossils 
have been found in connection with these beds, showing them to 
be of Miocene Tertiary age. At Blackington corner, we saw a 
hematitic breccia similar to the Vermont and Massachusetts speci- 
mens, and as it waa situated upon a similar limestone, we could 
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out help oxclttimiag, bere is our Vermont Tertiuy I This hemfttitic 
mass waa aitaated in a natural cavity in the limestone and coneisted 
of a few pebbles cemented together by a great amount of hematite 
or the hydrana peroxide of iron. If it were found in abundance, it 
would form an admirable locality for the manufacture of iron. With- 
out doubt this hematite was formed in the same way, and perhaps 
at the same time with the Miocene doposits. The underlying 
limestone is ferrugeinous ; and as it decomposes, the carbonate of 
lime is dissolved, the iron collects together and forms nodules of 
hematite, or in the absence of molecular forces cements together 
Iragmenta of rocks, making a breccia. 

Alldtiuu. 

Under this head wo include all the superficial deposits of Maiue, 
whether in the form of boulders, gravel, clay, sand or soil. They 
constitute a geological formation. The agencies which have been 
at work during this period arc still operating ; so that the history 
of the alluvial period is yet incomplete. We find the termination 
of all the older periods sometimes indicated by an eruption of 
molten matter and the elevation of the strata ; but the end of the 
existing economy of life and action will not appear so long as the 
world retains its present adaptations to the habits of her living 
races. What its end will be is known only to Him who controls 
our destinies. 

The study of the superficial deposits may be termed Surface 
Oeoloffy. The names Drift, Diluvium, Pleistocene, Port Pleiocene 
and Alluvium, have been applied to the superficial deposits by dif- 
ferent authors, and with different significations. Wo shall use the 
terms Alluvium and Drift only ; the former being a general term to 
embrace the whole, and the latter being used to indicate its sub- 
division. The term Alluvium may denote either the deposits taken 
as a whole, or as the period when the strata were deposited. Allu- 
vium then may be divided into four distinct periods of time, or 
into two more general divisions by tbc character of tho deposits. 
Both divisions are useful, and are given herewith. 

/. Dr^. II. Modified Drifi. 

1. The Drift period. 2. The Beach aud Sea bottom period. 

3. The Terrace period. 

4. The Historic period. 

H 
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The agencies which prodnced all the different forms of AllaTimn 
were at work in each of these periods, and are still in operation, 
Bnt at different times one agency has been more prominent than 
another. For example, in the second period, the agencies prodno- 
ing beaches and sea bottoms were the moet active. Therefore the 
period is called the Beach and Sea bottom period. No special 
agency characterizes the present or Historic period. 

The deposits in Maine in the first and last of these periods are 
the most noticeable. The beaches are very scarce, and the ter- 
races are not numerous. The scarcity of the beaches is partly due 
to the general small elevation of the laud above the ocean. We 
will first describe the facts and then state our theory. 

Dri/t. 

Unaltered or unmodified drift ib a mixture of abraded materials, 
such as boulders, gravel and sand, blended confusedly together, 
and piled up by some mechanical force that has pushed it along 
over the surface. Yet in some places the materials are somewhat 
stratified and laminated, as tf by water. In other cases, we find 
more or lees of an alteration of finer materials, such as sand and 
gravel, with the coarser unstratilied accumulations mentioned above. 

No citizen of Maine wUl be at a loss to know what is meant by 
drift, as it is so common. Every bant of gravel dug into by the 
sides of roads that does not present alternating layers of finer ma- 
terials, or may contain numerous boulders, is true drift. Some- 
times only the piles of stones are prominent, many of which have 
been thoroughly smoothed and scratched. 

A variety of the unmodified drift is the bouMer clay. This is an 
nnstratified mass of a stiff, dark bluish clay, containing rounded and 
striated boulders. It is commonly exposed on the precipitous banks 
of rapid streams in narrow valleys. It is not unlike portions of the 
foBsiiiferous clay along the sea shore. 

This coarse, unmodified drift being the first alluvial deposit form- 
ed, underlies the finer sands and gravels of the later periods, and 
always rests directly upon the solid rocks. The finer materials 
were largely prodnced by the redeposition of the coarser varieties. 

Dispersion of drift. It is a characteristic of drift, by which it 
is distinguished from disintegrated rock, that it has been removed 
from its original position, it may be a few rods or many miles. A 
fine example of tliis dispersion has already been alluded to in the 
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remoTal of bonlders of Oriskany sandstone from their led^fl ani 
their dispersion all over the State. We ventnre to assert that then 
IB Dot a mountain in Maine, fragments of which will not be fonnt 
scattered over the country to the sooth or eontb-east. The granite 
of the Katahdin region i a scattered over tho aotithem part of Pe 
Dobscot county, and the rocks of Mt. Abraham and Mt. Bine maj 
be recognized among the boulders in Kennebec county. So roanj 
persona have apoken to ue concemtng their dispersion during th« 
past summer, that we doubt not thie fact has been generally ob 
served by the citizena of the State. 

A curioua fact in regard to this dispersion, is that tbo fragment! 
ore always found in the same direction fVom the origin^' ledge 
For example, we fonnd no boulders of the Eatahdin granite nortl: 
of the mountain, while the country to the south was full of them. 
This fact may be of great service in the discovery of ledges whose 
fragments are valuable for economical purposes. The fragment! 
will become larger and larger as we approach their source from the 
southerly side, when they will disappear entirely. 

In some porta of the world the fragments have radiated in all 
directions from a common center, as in Switzerland from the Alps 
But in Maine, and in North America gciierally, the course is uni- 
formly southerly. If there be a centre of dispersion in our conti- 
nent, it must be in a very high latitude in the Arctic Zone. There 
are in New England three general directions in which the bonldera 
have been carried ; to the south-east, to the south, and to the south- 
west. The first course is the more common in Maine. We can 
trace boulders in Maine for 150 miles from their source. How 
much further they were transported into the ocean is unknown. 

Frequently the surface is almost entirely covered for many sqcare 
miles with large transported blocks of stone, which are but little 
rounded. We can think of no remarkably large transported bould- 
ers in the State. On the west side of Grand Lake on the Penobscot 
river, there are immense masses of rock as large as honses, which 
properly have only fallen down from the ledges above, and do not 
come under the head of transported boulders,. A large boulder in 
Windham on the south-east side of Canada Hill is poised so nicely 
that it can be rocked by the efforts -of two men. Such boulders 
are called rocking stones. This one is of granite, eleven feet high, 
eighteen feet long, nineteen feet wide across the middle, fifteen and 
a half at the larger end, and nine feet at the smaller. It must 
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weig^h about 230 tons. It is on the land of Benjamin Craigne. 
Probably it has not been transported a great distance. In the east 
part of Avon there is a boulder of granite which measures 30 by 
20 by 15 feet, equal to 9,000 cubic feet, or 613 tons. It vas prob- 
ably derived from the Mount Abraham range of mountains, several 
miles distant. There are doubtlesq examples of much larger bould- 
ers in the State. 

One of the most remarkable effects of the drift action is the 
smootLing, rounding, scratching and furrowing of the ledges. 
Rocks that are susceptible of polish are sometimes rendered as 
smooth as polished marble. Universally the ledges over which 
the drift materials have passed, are more or less smoothed and 
rounded. 

When rocks or mountains have been thus acted upon, we can 
easily see which side has been struck by the denuding force, be- 
cause that side is rounded or embossed. In Sweden, this is called 
the slosa or struck side. The other is called the fee aide. 

Unless these smoothed and rounded ledges have been decom- 
posed upon their surfaces, they are covered with scratches or strite, 
usually parallel to one another, and indicating the exact course of 
the drift agency. Ledges of talcose and argillaceous rocks pre- 
serve these markings the most distinctly. Were the rocks of Maine 
to be laid bore, fully half the surface would show these marks of 
smoothing. 

Course of the SCricE in Maine. 

There is a considerable variation in the course of the striie in 
Maine, which may be reduced to three general directions, viz.: 
from the north-west, the north, and from several degrees east of 
north. We have taken great pains to record accurately theirdirec- 
tions, for the reason that the facts must be amassed together before 
any theory can be constructed out of them. The following are all 
.the examples we can give. We give the direction from which the 
striating forces proceeded, according to pocket compasses : 

Saco, north IS degrees east, and north 5 degrees west. 

Scarborough, north 10 degrees east. 

Portland and vicinity, north 10 to 20 degprecs west. 

Woolwich, north 8 degrees west. 

Winthrop, north 6 degrees east. 

Readfield, north 26 degrees west. 
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Waterville, north 5 degrees caBt. 

Mount Vernon, north 5 to 8 degrees east. 

Skowhegan, north 6 degrees west. 

Phillips, north 60 degrees west. 

Salem, north 46 degrees west. 

Top of Ut. Abraham, north 45 degrees west. 

Farmington, north 10 degrees west. 

Sandy Bay, (Canada line,) north 46 degrees west. 

Poxcroll, north 30 degrees west. 

Guilford, north 6 degrees west. 

Dexter, north 15 degrees west, 

Woodstock, north 20 degrees west. 

Carthage, north 15 degrees west. 

New Portland, north 10 to 15 degrees west. 

North Monson, north 10 degrees west, and north 20 degreeH 

west, intersecting. 
Shirley, north and sonth, north 10 degrees west, and north 20 

degrees west, intersecting. 
Charleston, north 15 degrees west. 
Newbargh, north 12 degrees west. 
Hope and Appleton, north 45 degrees west. 
Dresden, north 15 degrees west. 
Wiscasset, north 10 degrees east. 
Warren, north 20 degrees west. 
Northport, north 10 degrees west. 
Camden, north 8 degrees east. 
Tfaomaston, north 5 degrees west. 
Rockport, north IT degrees east. 
Ellsworth, north 15 degrees west. 
Trenton, north 20 degree's west. 
Hancock, north 5 tq 50 degrees west, and north 15 degrees 

east. 
Machiasport, east side, north 15 degrees west ; west side, north 

20 degrees west. 
Foster's Island, north 20 degrees west. 
Starboard's Island, north 32 degrees west. 
Cutler, north 10 degrees east. 
Lnbec, north 40 degrees west. 
Perry, north 25 degrees west. 
Bo; den Lake, north 53 degrees west. 
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Waite plaotation, north 8 degrees east. 

Amity, north and south. 

w Limerick, north 13 degrees west. 

No. 6j E. 5, of Aroostook, north 10 degrees east. 

Patten, north 30 degrees west. 

Passaaumkeag, north T degrees east. 

Benedicts, north 10 degrees east. 

No. 3, R. 1, of Aroostook, north 10 degrees east. 

Lake Telos, north 80 degrees east. 

Chamberlaiu Lake, north-east part in two places, north 60 de- 
grees west. 

Chamberlain Lake, south side, north 10 degrees west, and north 
50 degrees west, intersecting, also north IT degrees west, and 
north 67 degrees west, intersecting. 

Heron Lake, north 45 degrees west. 

Churchill Lake, north 55 degrees west. 

Near Fort Kent, north 20 degrees west, and north 63 degrees 
west. 

No. 18, R. 6, of Aroostook, north 30 degrees west. 

Two or three curious points deserve mention. At tiie Lnbec 
Lead Uines, a series of striss were observed upon the side of a 
perpendicular wall, following the course of the wall around a cor- 
ner. The course of the strife ultimately varied at right angles ftom 
their original direction s. At several places upon Uie sea shore the 
striae have been noticed below high water mark, and others were 
seen to run under the ocean at low water mark. The coarse of the 
strira upon the lakes north of the Katahdin mouiitaiDs have more 
of an easterly course than those to the east and south of the same 
mountains. It looks just as if the mountains formed an obstruction 
around which the striating agency operated, in preference to climb- 
ing the elevation. It is a curious fact, in tl^e same connection, that 
the striee are wanting on the summit of Katahdin. It appears i>lao 
that there was another deflection of the course of the stris in the 
valley of Sandy River, Mt. Abraham may have arrested the drift 
current on the north and turned it into Sandy River valley on the 
west, from which deflection it struck against the Saddleback Moun- 
tain range, continued to Mount Blue, and was then directed towards 
French's Mountain in Farmington. 

It is unusual, however^ that the stride should alter their course 
for any topographical features. They cross valleys at ever; con- 
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ceivable ang:le, and even if the strie rnn in a valle; for some dis- 
tance, when the valley curves the strise will leave it, and ascend 
hilts and mountains, even thaaBands of feet high. Drift stiife are 
never found upon the south sides of mountains, unless for a short 
distance where the slope is very small. It is common to see differ- 
ent courses of striEe intersecting one another, as illustrated above. 

We introduce here a letter written us by a stranger before we 
were commissioned, to examine the Geology of Maine, and as it 
relates to a part of the State unknown to us, it seems best to pre- 
serve it. 

ViNALHAVES, August 20, 1869. 

To Charles H. Hitchcock, Esq. — Sir: Knowing that you brongbt 
before the recent meeting of the Scientific Association, the subject 
of Glacial Agency, and that you probably would feel interested 
in any details of its action, I take the liberty to submit to you an 
account of what I am inclined to attribute to ice mountains moving 
over the rocky door of this Island, previous to its final Bubmcrsion. 
These scratched surfaces have not been noticed by any visitors to 
this town, that I am aware of 

This town is the more southern of the two isles called "Fox 
Islands," is about fifteen miles cast from Rockland, and is separa- 
ted from the other island by a navigable sound five mtles long. 
Probably more than two-thirds of its surface is composed of giieiss ; 
the balance of plutonic rocks, which form a rim around the entire 
town. The north island is formed of these trappcan rocks, and so 
are all the islands above this. Thei/ do not abound in valleys — thi« 
does, having their trend from north to south, like the spine of the 
Camden Mountain on the west. The gneiss is of two kinds, coarse 
and fine, and is susceptible of an excellent polish. The cleavage 
of the coarse is perpendicular; of the other, horizontal, while their 
secondary "rifl" is east and west ; but I have forgotten the exact 
points, though frequently seeing the workmen taking them with the 
compass, in foggy weather. 

The coarse gneiss is the highest, and rises in hills from one to 
three hundred feet. The other species seems to have been depos- 
ited in basins of the former ; and in some places it appears as if 
the igneous rocks had much to do with its existence and position. 

Now wherever the debris is removed on this island among the 
granitic rocks, whether in the valleys, along their sides, or on the 
shoulders of the highest hills, the scratches are distinctly seen in a 
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direction due north and south, coDforming, I presume, to the line of 
the valleys. In every direction, — and I have found them five miles 
apart, — they bear the same character of grooving, _fine and smooth ; 
and the microscope shows that the moving forces were exerted to- 
wards the south. At the principal harbor id the southern part of 
the town, " Carver's harbor," there is nearly an acre of flat rock 
exposed at every tide ebb -, this immense surface is completely, and 
in many places, etiU beautifully etriatedand polished, notwithstand- 
ing the sea breaking in from the south, often holds in motion over 
them, vast quantities of sand. More than half the floor of a large 
cellar in the village, underlying the drift to the depth of seven feet, 
showed on the ledge the strife ; and a well dug recently near the 
foot of one of the principal hills, at the depth of eight feet, revealed 
the same phenomena on the fine gneiss,. though dipping to the west 
at an angle of 25 degrees. The ledge looked after I had well 
drenched it with water, as if the polishing had just been done, not 
ofiering the slightest roughness to the fingers on sliding over the 
grooving. 

On some of the hills where the dirt has been washed away, the 
scratches are seen; but on the naked rocks long exposed, we see 
only where the sliding forces have exerted their tremendous power, 
by the outline of the surface. For the coarser gneiss having been 
so exposed to the action of the atmosphere, the feldspathic crystals 
have loosened, and disintegmtion has gone on enough to merit 
from the workmen the designation of "rotten granite." Were 
these hills still covered by the boulder clays to the depth of a few 
feet, I am confldcnt that the same phenomena of polish might be 
found on their summits. What the condition of the surface rock 
is at thenorth-west and north-east extremities of the Island, Iknow 
not; but I have found these strlaa more than five miles apart, in 
different directions, on the gneiss. On the flat surface of a mass of 
greciistone in situ in the southern part of the Island near the 
granite, I found very beautiful striae. 

Now none of th^se scratches are deep. They are generally del- 
icate and very regular, as if done by fine sand, with now and then 
coarse gravel, frozen into the under surface of a mass of slow and 
straightly moving ice. And ice itself might have had much to do 
with the polishing, as the hard ice of the Arctics would lead us to 
suspect. 

It is worthy of note, I think, that in these peculiar marks of a 
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pover which has long since ceased to be exerted in New England, 
the atrise are due north and south, and not in the direction they are 
generally said to be ; that they are found in all depressions of the 
rocky floor, whether up hiU or down, and in the deepest dishes of 
the rock ; that the bonlders which have a polished surface, are 
moaUy polished on one side, which is flat, and these rocks are not 
abondant, and that they are of the coarse and fine gneiss, and 
mostly lie near or upon the striated surface ; that there is no gran- 
ite in eitu in the great valley of the Bay, northerly, within thirty 
or forty miles ; thatin approaching an ascending plane, the scratches 
are not vibrated out of the general direction, but are carried foi^ 
,ward over high hill^sometinies obliquely opposing the progress of 
the moving power ;'that the contour of the hills seen in proflle, is 
that of an easy carve towards the north, with bold mural faces 
looking out upon the south ; and that even close vp to Ihese verticai 
waUa, the strin begin, and are propagated in a straight line south- 
erly. 

I intend to follow up these examinations during next month, in 
other parts of the Island not yet examined ; but before a thorough 
search is made, with compass and excavating tools, one ought not, 
perhaps, to hazard an opinion concerning the cause of these remark- 
able scratches. 

I am, sir, respectfully, 

John DbLasei. 

The embossed and striated rocks show that in some instances 
the drill has been transported from lower to higher levels. On the 
northern slopes of mountains the striee run from the bottom to the 
top, the course being shown by the stoss side, without eesentially 
changing their parallelism. The tops of most of our mountaias are 
covered by fragments of rocks different from those composing the 
mountain. The only exception to this statement in Maine that we 
have seen is the summit of Mount Katahdin. 

This exception may show us the vertical limits of drift. Hereto- 
fore it has been supposed that no mountain in New Eugtand had 
escaped denudation by the drift agency, except the summit of 
Mount Washington. That would leave Katahdin exposed to its 
force, as its summit is about 400 feet lower than the highest point 
of Mount Washington that has been afiiccted. There is no objec- 
tion that we know of to the supposition that Katahdin may have 
been submerged, but that by accident its summit was not struck 
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by the dennding force. * E«tahditi is annsutdly isolated &dm all 
other ranges, bo that it is oot strange that it should bo nearly 
have escaped the general abrasion. As to the horizontal limita of 
the drift, it may be said that there is no part of Maioe free from it. 

Barely the boulders derived from a single locality are arranged 
in a right line, or in several lines streaming off in the direction in 
which the drift agency operated. They may be called (rains ^ 
boulderg. Such boulders are not much rounded, and they lie upon 
the surface of the common drift, not being mixed with it. The 
truss pursue a strait course without reference to hilla and valleys. 
Two examples of these trains have been observed in Maine, one in 
Bethel, described by Dr. True, and ibe otheris in Wayne, accor-, 
ding to Dr. Holmes. The boulders in Bethel are very cnriously 
shaped ; and it is not easy to say how those shapes were produced. 
The latter train, we believe, is a mile or two in length. 

We find among the records of the Portland Society of Natural 
History an account of the boulders referred to by Dr. Trne, and 
also a letter concerning them by my father sent to Dr. True, both 
of which we produce here with the permission of the society : — 

" I wish now," says Dr. True, " to call your attention to a col- 
lection of boulders of a peculiar character found in Bethel, in this 
State. These boulders are scattered over the surface of the soil 
for several square miles. On one side may be seen grooves, 
scratches, stri^ and polished surfaces. Nothing of this is seen on 
opposite sides of the same rock. The opposite surfoce is usually 
angular, as if it had not been subject to abrasion since its detach- 
ment from the parent rock. Frequently, as in the specimens 
before you, may be seen sharp angles formed by a different pre- 
sentation to the abrading surface. Sometimes the grooves present 
an undulating surface, as if they had been subjected to a tremu- 
lous movement from the impending mass. One of these is a 
beautiful specimen of graphic granite, finely grooved and polished. 
Although the specimens are exceedingly varied in appearance, yet , 
their appearance must be attributed to the same general cause. 

They evidently have been transported from a distance beyond the 
Mount Washington range. There is a freshness in their appear- 
ance, as if they had been grooved yesterday. They present no 
appearance like rocks on the sea-shore, which have been exposed 
to the action of water. They are composed of granite, horn- 
blende and gray wacke slates. Having as briefly as possible 
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dfiBcribed them, we are naturally led to mquire what has caosed 
their peculiar appear&nce. 

"Preeident Hitchcock, to whom a fine specimen was sent during 
the present winter, has suggested that the; might have been 
fi^zen into icebergs at several euccessive periods, and thus pre- 
sented their eereral surfaces at different times. But with all due 
deference to his opinion, and after a review of the whole subject, 
I can hardly coincide with his suggestion. If this were the fact, 
opposite faces must in some cases be the result, which has never 
been the case according to my observations. Besides, should they 
not be found in other localities? Uight they not rather have 
i>een formed by the stranding of an iceberg, which by its oscilla- 
tions produced just the effects we have described f The boulders 
are sot limited to a few specimens, but may be gathered by thou- 
sands over a limited space, and are easily recognized. Or' may 
they not have been the graving tools themselves of some iceberg, 
which from some cause dropi>ed out and remained undisturbed till 
thrown out of the soil by the plowf In all probability most of the 
rounded boulders generally exposed to view have received this form 
tinae leaving their bed in the ice, and this apparent anomaly of 
the Bethel boulder may prove to be the general rule of action, and 
not the exception." 

The following is the letter referred to : — 

Amherst, Mass., Jan, 16, 1851. 

Dear Sir : I ought to have acknowledged ere this the receipt of 
your letter and ^e box of specimens, for which I am greatly 
obliged. 

I am very much puzzled with the specimens. They are different 
from anything I have seen, and deserve careful study. The grand 
point of difficulty is to account for the boulders' being held in so 
many different positions in order to be scratched — or rather 
grooved ; for the stria are different from those in common rocks. 
I can think of no possible theory except that of supposing the 
boulders frozen into icebergs, which were carried along and mixed 
pell-mell by the waters, grating against the bottom aqd one an- 
other. And it would seem that they must have been frozen in 
again and again. Or possibly the boulders were fixed in the ice at 
the bottom of the water, and then grated by the icebergs and de- 
tritus driven over them by the current. 

But I will not speculate. Rather would I, if it were in my 
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power, visit you and examine the phenomena. ' I traet that yoa 
will do it, and arrive at a correct explanation. It is a new phase, 
it seeiQs to roe, of drift action. * * * * 
With great respect, 

Most truly yours, 

Edwaed HrrcHcocz. 

Traces of Ancient Qlaciera. 

The drift agency must be distinguished from the glacier. Gla- 
ciers are rivers of ice descending from the regions of perpetual 
frost, to levels below the usual snow line, either in the temperate 
or tropical zones. They are properly streams filled with the over- 
flow or WMle of the vast snow fields occnpying the higher regions. 
The ice has a certain plasticity, so that it will yield to the irregu- 
larities of descent like a stream of water, only much more slowly. 

Glaciers formerly existed where none are now fonnd, both in 
glacial regions and where the climate was formerly much colder 
than at present. We have found traces of ancient glaciers in Mas- 
sachusetts and Terroont, which are described in the Proceedings 
of the American Association for the Adv. Sci. for 1859. Wethere ' 
suggested that similar traces might be found in Eastern New Eng- 
land, and,are now ready to report progress in accordance with this 
prediction. 

The markings left by glaciers are very similar to those left by 
drift, so much so that a theory has been suggested that the whole 
of the drift was one great glacier. The following are the most im- 
portant distinctions between them : 1. Glacier striaa often differ 
widely in direction from drift strise. The latter may be referred to 
the three genertil directions given above, while the former cannot 
be referred to any general course ; they may coincide with or cross 
at any angle the markings of the drift. 2. Glacier strire occur 
only in valleys, while the drift strife overtop mountains ; or, when 
found in valleys, may cross them obliquely. 3. Glacier striee de- 
scend from higher to lower levels. Drift strite as frequently pro- 
ceed from lower to higher levels, often climbing mountains several 
thousand feet high. 4. Drift deposits are spread over the surface 
promiscuously. The detritus of glaciers is found only in Talleys, 
forming moraines. 

The only examples of glacial markings in Maine, we have seen, 
are on the St. John river in its upper portion, though we doubt 
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not the; will be foaod in Oxford and Franklin connties. Above 
the Lake of the Seven Islands, on this river, we noticed no glacid 
markinge, nnleaa the scratches upon the pavement of boulders are 
to be referred to them. The bed of the river is full of atones, aod 
upon the baoks below high water mark they are as firmly set as 
paving-stones in the streets of a city. The scratches are not as 
constant and distinct as those of the glacier below, and may pos- 
sibly have been formed by ice freshets in the spring of the year. 
Descending tha river to No. 14, we find a ledge which has been 
struck by a force descending the river, as the stoss aud lee sides 
plainly show. The course of the strite is north 65 degrees west, 
the stoss side being on the south-east. A similar example occurs 
near the mouth of Black river, where the course of the strice is 
towards north 60 degrees west. The country above Black river 
being quite level, is not so well adapted for the existence of a 
glacier as the region below, where high mountaios crowd the river 
on both sides. 

At the mouth of Little Black river the upper side of the ledges 
is uniformly the struck side. Some of the ledges are covered with 
both drift and glacial strim, the former coming from north 60 de- 
grees west, and the latter running down the river north-easterly. 
A mile above the mouth of the St. Francis river the glacial striie 
run down the river with the direction north 47 degrees east. 
Near the village of St. Fraocis the two sets of strisa appear again, 
the drift with the directions of north 60 degrees west and north 20 
degrees west, and the glacial with the directions of north 16 de- 
grees east. This is the course of the river around a curve. The 
former are here the moat prominent. In the township below Fort 
Kent striffi appear running north 30 degrees west. One of the 
finest exposures of the glacial strife is in Dionne, where the river 
makes a great bend and pursues a northerly course. The striee 
change with the river and run north 20 degrees west, or directly 
opposite to the normal course of the drift in the vicinity, the force 
having gone northerly instead of southerly. We observed noth- 
ing of the glacial markings below this township, of importance. 
In fact, the glacial and drift markings could not be distinguished 
from each other below the Madawaska settlements. 

We would remark that the evidence for an ancient glacier is not 
BO strong on the St. John river as in the western part of New 
England. Some might contend that the immense ice freshets in 
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the spring would be safficieDt to explain «11 the phenomenk. On 
the other hand, the objection to glacierB in northeni Maine wonid 
be lees than in Maasacbusette on account of the colder climate. 



A form of coarse drift produced at the prcBent day arrested our 
attention at Starboard's Greek and Tremont. It consiatB of a long 
embankment of smooth boulders, without gravel, arranged on the 
sea-shore at high water mark. When the great storms in the 
spring prevail off the coast, very powerful waves transport from 
the bays multitudes of boulders, seme of them a couple of feet in 
diameter, as far as their agency extends. Hence, the work of 
years has accumulated in various places quite large embankments, 
which are popularly called sea-walls. They are often shaped like 
the glacis of a fortification, the side next the sea having a small 
slope, and the side next the shore being quite steep. 

The sea-wall in Tremont is at the South-West Harbor, It is 
oflen Gfteen feet high and over a quarter of a mile in length, but 
as it appears in several bays, their whole lengths added together 
amount to more than a mile. It is sometimes ten rods wide. The 
wall near Starboard's creek is smaller, and is composed of pebbles, 
much like a beach. One of them we should judge to be six feet 
high and twenty-five rods long. Another one is a quarter of a mile 
in length. We hope that those persons who are familiar with 
other examples of these walls in the State will communicate with 
us. 

Modified Drift. 
Whenever there is evidence that the coarse drift has been acted 
upon by waves or currents subsequent to its production, whereby 
. the fragments have been rounded, comminuted, their strioe removed 
and thosQ of difTerent sizes sorted and arranged in different layere, 
we call the mass Modified Drifl. In Maine it occurs in the form 
of moraine terraces, horsebacks, sea-beaches, sea-bottoms, marine 
clays and terraces. 

■Moraine terraceB are generally accamnlations of gravel, boulders 
and sand, often arranged in heaps and hollows, or conical and 
irregular elevations with corresponding depressions. They some- 
what resemble the moraines of glaciers, differing from them by 
their stratification and existence in localities where glaciers could 
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not have fonned them. From their affinities with both moraines 
and terraces the name of moraine terrace has been applied to them. 
We have not found these mounds very common in Maine. Their 
place Beeme to have been taken bytbe "horsebacks," which are 
TBTj rare in other parts of New England. The moraine terraces are 
freqaently associated with the horsebacks, insomuch that at times - 
we have been disposed to consider the longer horsebacks as a nar- 
row strip of moraine terraces. In the most Dortfaem tier of towns 
in Washington connty we observed a few of these mounds con- 
nected with short ridges ; being arranged somewhat in a line 
parallel with the ridges, on their sonth-west side. The material of 
these mounds is clean coarse gravel. Connected with the horse- 
backs in the soutiieru part of Aroostook county, and also in Houl- 
ton we found a few moraine terraces. We doubt not that further 
exploration will show us many of these curious mounds in all po^ 
tions of the State, particularly the western. Mr. Houghton 
describes in hie notes a few of them on the south side of a pood in 
Plymouth. 



A curious class of alluvial ridgos arc found in great abundance 
in Maine, and scarcely occur out of the State, which are known 
by the provincial name of horsebacks. They arc found mostly in 
the unsettled districts, and have never been carefully eiplored by 
geolo^sts. We are not ready to theorize upon their origin until 
more details of their structure and distribution are known. In 
general they may be described as narrow ridges of coarse gravel 
and sand from thirty to forty feet high, situated in a level country, 
with sometimes an undulating summit, and the two ends are of 
nearly the some elevation above the ocean. Witli this general 
statement, we proceed to specify their localities so far as they are 
known to us. 

The horsebacks are not common in the western counties. There 
is said to be a short one in Belgrade and the west partof Standish. 
Between Rumford and Woodstock there are high ridges of granitic 
pebbles a mile or more long, which are called whalebacks. In 
Charleston there is a horseback running north 15 degrees west, 
corresponding with the course of the drift etrite in the neighbor- 
hood, which is four miles long. On each side of the ridge are 
peaty swamps of great extent. A branch strikes off from this 
ridge in a curvilinear direction. 
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times it ia cat through by streams, showiog the ri<]ge to be more 
ancieat than the streamii. A short distance vest of Houlton the 
same horseback reappeai< being ia one place ninety feet high. 
The material of the ridge is sand, gravel and boulders indistinctly 
stratified. ' The sand of „ ^°^ 

this horseback is black, 
and there is no similu 
sand anywhere else in the 
county south of Iftulton. 
Fig. 6 shows the general 
structure of these horsebacks, a is tfae ridge, and the strata com- 
posing it are seen to be nearly horisontat, but slightly curved like 
an anticlinal axis. The ridge is entirely composed of loose mate- 
rials, the solid rock appearing beneath it. b b represent the rela- 
tive position of the peat and loam, so commonly found in swamps, 
npoD the sides of the horseback. The ridge under consideration 
extends north of Houlton to Littleton, and perhaps farther. This 
gives it a length of about forty miles. 

We rode over a large horseback in Enfield for an eighth of a 
mile, and the ridge extended further. A smaller one runa from 
Lincoln into Enfield. Bev. Mr. Keep informs ns that there is a 
horseback extending from the Indian township at Mattawamkeag 
Point to Bradley, on the other aide of the ^enobscot ; another in 
Nos. 2 and i of Penobscot county west of Sisladobsis Lake, and a 
third in Levant and Corinth. In the aonth-weat part of New 
Brunswick there is a horseback five miles long, nearly parallel with 
the course of the St, Andrews and Quebec Railroad. Its north 
end is at the station ,McAdam, and is higher than the other end 
according to railroad meaeurementa. North-east of Trafton'a hotel 
in Golden Ridge there is a horseback four miles long. Another a 
mile in length ia located to the north-west of the same hotel. 
Commencing at the mouth of the Big Spring Brook in No. 5, 
Range 8, on the west side of the east branch of the Penobscot, we 
found a horaeback running north 40 degrees west. Following it 
for more than a mile it terminated, and at ita northern end its 
course is north 2T degreea eaat. Nearly oppoaite the month of 
the Alleguash river there is a long ridgo resembling a horseback, 
which we did not have time to examine. This makes a total of 
seventeen horaebacke that are known to exist in Mune. We know 
of only three localities of them out of the State. 
18 
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NotMDg Bimilar to these ridges have been described out of New 
England, unless it be tlie escars of Korthem Europe. These consist 
of pebbles of carboniferous limestones heaped into narrow ridgea 
forty to eigbt; feet high and from one to twenty miles long, probably 
formed in the eddies along the margins of opposing and conflicting 
currents, which piled up the materials from each side. We have 
not felt satisfied that this explanation will account for the origin of 
the horsebacks. It is difficult for ue to see how a single ridge can 
be formed by these currents. Two currents mtwing side by side 
would produce three ridges instead of one. A strong current con- 
fined to a narrow space might deposit such a ridge ; but where 
are the barriers which placed the current in these circumstances f 
Can we conceive of ice barriers fifty miles longf Surely any 
other species of obstruction would have remained, and we should 
have had a gravelly bank lying against a long hill. Then a current 
would naturally deposit the heaviest stones first, wbi(!h is not the 
case with the horsebacks. When a thorough exploration shrill be 
made of these ridges, then we may be able to theorize upon them. 
We want to know the following things : 1, their number and gen- 
eral distribution through the State ; 2, the exact course of each 
ridge, with all its zigzags and curves ; 8, their height at every 
variation of altitode, particularly their height at the upper end as 
compared with the lower end, if there is any difierence -, we want 
to know whether they are higher in the middle than at either end ; 
1, the materials of which they are composed, their arrangement 
and if possible their general source. It will be seen thus that a 
great deal of exploration is needed to settle what appears to be 
a purely theoretical question. Tet the settling of this theoretical 
questioD may apply directly to the benefit of agriculture by show- 
ing us in some manner from whence the materials composing our 
soils were obtained. 

Ska Beaches akd Sea Bottohs. 
Sea Beaches are generally supposed to be confined to the sea- 
shore. But researches in other parts of New England have 
satisfied us that water-worn deposits precisely like the modem 
beaches may be found at almost any elevation from the ocean level 
to over two thousand feet above it. As long as we find littoral 
shells in any deposits in Maine, no one can doubt their oceanic 
origin. These do not extead above 160 feet higher than the ocean 
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level. The only example of what we regard as an ancient eea beach 
in Maine of tiie same type with the gravelly beaches in weatem 
New England is near Fort Kent, aad we estimate its height above 
the ocean at 1,500 feet. We espect others will be found in OiLford 
county. 

Eztenaive deposits are accumulating at the bottoms of ezisting 
seas. If, then, we have found ancient sea beaches 2,000 feet above 
the present ocean level, we may expect to find sea holtoms to cor- 
respond with them. We conceive that the immense amount of 
alluvium spread over the low nndnlattng country of northern and 
eastern Maine ia to be referred largely to this class of oceanic de- 
posits. The materials are too much water-worn to be referred 
simply to the agency of the drift alone. The materials may have 
been mostly furnished by the drift, and worked over afterwards by 
the waters of the ocean. Neither the upper beaches nor sea bot- 
toms have yet afforded us any foesile. But tJie marine clays off 
the coast have yielded np both littoral and pelagic, or shore and 
deep-water fossils. Hence they once were sea beaches and sea 
bottoms, and accordingly some notice of them is appropriate here. 

The Marine Clavs. 
The foasiliferoua marine clays off the coast of Maine early at- 
tracted the attention of geologists. They appear to be of the same 
age with similar deposits along the river St. Lawrence, the valley 
of Lake Champlain, and more or less along the whole Atlantic 
coast of the United States. If bo, they belong to the Terrace 
period, as defined above. But we have recently noticed that in 
Portland these clays underlie a coarse deposit, which has always 
been referred to the unmodified drift, or the oldest member of the 
alluvium. Mr. Packard reports a similar position of things in 
Brnnswick, and Dr. Jackson tn Bangor. The tatter gentleman 
calls the whole deposit tertiary. Now the fossils ally these clays 
to the Champlain and Lawrencian clays, which we know by our own 
observations as well as b^ the testimony of eminent geologists to 
overlie the drift or bonlder clay. Have we then in Maine a recni^ 
rence of the drift agencies, or what might be called a second drift F 
The facts certainty look like it. We will take no position upon 
these questions at present, but wait for further eiploratioDB.* 

* Mj BUher milica the Ibllowing rainu'lu apoD thcaa oUja in  lattsr of Dcoanbir 
29 ; *■ I had (brgotUn tli»t I had sailed the PortUod clayi Tertimrj. Q«Ter finuid 
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These foauliferoiia cUya oocar io moltitadee of looalitiea along the whole 
ooaBt, Kod freqneatlj f&r in the interior along the bankg of the large 
rivers. Mr. C. B. Foller gives us the following list of fossile foand at 
four of these looali^ee id the west^ni ptrt of the State. At Kconebank- 
port there occur Pandora trUineata, Modialaria nigra, Lyonsia hyaiitM 
Natica clauaa, Leda Portlandica, and Beverol epeoies of Foraminiffra. 
At Ssco there occur Yoldia pygmtua? (Fig. 9.) Pecten timituf (Fig. 10,) 
Thracia Conradi, Pandora trtlinoata, Lcda Partlandica, Yoldia lima- 
tuia, J^da temdntlaUa, Natica daxua and Macama fiuca. At Canil 
street, in Portland, the following speoies ocoar : Astarte ttriata, A. sul- 
cata, A. elliptiea, A. horealii, Peeten hlandieut, Nuada antiqua, Leda 
Portlandica, Yoldia limatula, SaxKaea distarta, Leda termiiuleata, 
MytUui eduliM, Serripa Groemlandicut, Tellina proxima, Mya arenaria, 
M. tTuncata, Cyrtodoria tUiqua, Pholat critpaia, Margarita cinerea, 
Aporrhi/u occidentalu, Natica cfattia, N. putSla, Buecimtm uridatum, 
B. ciliatum, B. DoHovani, Fksus tormUia and Balanus crenatus. At 
the Wcstbrook landslide, on Stroudwater river, much liir^cr than the one 
at Pride's Bridge, the foilowiDg speoies occur : Pecten hlandieut, A'ticala 
antiqua, Leda Fortlandioa, Yoldia limatuia, Leda tenuitulcata, MytUut 
edtUis, Cardiam pinnulatum, Attarte ndcata, Macotna futca, Mya are- 
naria, M. truncata, Saxkava ditlorta, Cryptodon Gouidii, Bulla ccculta, 
Natica elataa amd Buccittum undatum. 

We present figures of a Yoldiu and a Peoten found at Saoo, 

pmot that tbtj lie btnMUi the drift, *s jon aty jaa hsve. I thought them probs- 
btjr tbe equivalents of the strata at the Light House in Truro, dd Cape Cod, which I 
believe jou hsTo seeu. I always suspected thoe to be Dewer Tertiary, although I 
could not prove them beneath the drift. It seems to me jou will be justified in call- 
ing the Purtlnnd clays Pliocene Ternary, if you cannot find drift beneath aa well as 
alwve them. If you con, they were probably depositsd during tbe drift period 
in some quiet interral, or more likely in a eheltered spat. Even if the Ver- 
mont and Canada clays ai« bIiots tha drift, and contain the same species, it does not 
prove the Tortland speoies tu lie newer than Pliocene ; for you know that since the 
Tertiaiy and even brthcr ba^ k those breaks do not oeonr in species when a new set 
wcro introduced ss at earlier periods, and a large number of species lived on from 
one epoch to another, and I now tike the gr^>nnd that not a f^w Uiing species do not 
bdong to tint Honie but to an earlier arvatioo. I know of no way of distinguish ibg 
the Pliooene from tbe PlmtAoeae Period but by the per oeot of living speciea— tha 
latter haviog more than thire-lburths of Ihe living species, and (he former from £0 
to TO. But this is a very loose distinction. I called the Brandon deposit Pliocene 
because il lay immediately beoeatb Ihe drift ; but Lesqaereux thinks it a litlte older, 
Tou can put Uis Portland olsys protiiiienatly in the wme position." 
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which were thonght to be new species. The means were not at 
hand for their complete ideotification, and therefore Mr. Fuller 
presents merely drawings of the shells referring ^"- '"■ 

the species with a query to their nearest analo- 
gues, the Yoidia py^maeaf and Pecten aimiHet 
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He hopes in the spring to examine them more thoroughly bo m 
to satisfy himself of their ezact character. He has made oat a 
list of all the fossils known to occur in these marine clays in Maine, 
which we hereby present. 

Fossils in the Marine Claya.. 
I have thought best to give in parallel columns the species of 
animals and plan^ found fossil in the marine clays iu Maine, (mostly 
in the vicioity of Portland,) and from the St. I«wrence valley. 
The materials for the latter list are derived from several papers by 
Dr. Dawson of Montreal, in the Canadian Naturalist. I have fol- 
lowed the nomenclature of Stimpson for the moUusca, and havf 
conformed to the same standard the names of the Lawreucian val- 
ley fossils .whenever possible. I may have omitted a few of 
Dawson's specimens, for want of the original materials. 

Maine Specibs. St. Lawrence SpEaas. 

Verlebrala. Vertebrata. 

Vertebra of whales, two species. A Delphinus (cetacean.) 

Specimens of fish in concretion ; Mallolus villosiu. 

possibly the same with one of Cydoplerva lumpua. 

the St. Law. species. [Rays. CoUvm. 

Scales of large fish, such as the Remains of a seal. 
Teeth of Shark, Carcharias. 

Arlicufata. Artiailata, 

Cancer irroralut, Say. ^Bnlanus erenattu. 

Ilyta coarctata, Leach. B. Sameri, Aseanius, 

Bemhardtts streblonyx, Dana, B. porealtfs, Da Costa. 

\Gytkeridea Mulleri. ■fCt/theridea MuUeri. 

Bairdia f Spirorbts siniatrorsa. 

A NereU. fS. spirillum. 
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^SpirorhiisjnrillvntjLMn. 
Balanus balanoidet, Lian. 
j"B. crenalus. 

MoJlusca, 
Terehratulina septenlrionalis, 

Couth. (DawaoQ.) 
Oslrea horealis. Lam. (Mighets.) 
fPecfen Idandieus, Ch. 
P. stmi/is, T Laskey. * 

tfvcula aniiqua, Migh. 
■^Yoldia pygmaeaf Maenat. 
■\Leda Porllandiea, Hitch. 
Yoldia limalula. Say. 
Lcda lenaisuhala, Couth. (iVucuZa 

Jaeksoni.) 
■\*Modiolaria nigra. Gray. (Af. 
. discors ofDawBon's papers.) 
■(■*Jlfy(t7i« f.datU, Lin. 
Cardium finnvlatum. Con. 
fSem/iM Greenlandiaa, Ch. 
Cryptodon Gouldii, Phil, 
"{"ilflarfe jemtfuZcalu, Moll., (^. 

elHplica, of Dawson's papers.) 
■\A. lactea, Br. and Low., (A. arc- 

tiea, of Dawson's papers.) 
"^A. striata, Leach, {A. compressa, 

Mont.) 
Mactra polynyma, Stm. 
Tellina proxima, Brown. 
■f*Macomafusca, Say. 
*&/'n «ns>s, Linn. 
f ♦Afya arwortfl, Linn. 
I^Afya truncata, Linn. 
Cyrtodaria ailiqua, Spengl. 
^*Saxicava diatorta. Say. 
S. areiiea. Lino. 
Tirocia Conradi, Conth. 
Lyonsia liyalina. Con. 
Pandora trilineala. Say. 
PAoZu crupafa, Linn. 



Serpida vermiadarii. 



MoUusca. 
Rynckonetta psittacea, Gm. 
fPecfen JtZon'iicut, Ch. 
Leda minula, Moll. 
■f-Lei/a Porllandiea, Hitch. 
f Yoldia pygmaea, Muenst. 
Crenella glaitdula, TotL 
'fModiolaria nigra, Lin. 
■f *3fy(i7w edulis, Lin. 
*Serripes grtsnlatidicus, Ch. 
Cardium hlandicum, Lin. 
"{"./ItfaWe Mtttisulcata, Moll, 
fjlsfarte laciea, Br. and Sow. 
'|'j4sfarfe striata, Leach. 
AitarU Lawrentiana, Ly.ell. 
T«Wnii calcarea, of Daw. pap'rs. 
't'*Jlfaeonia_fiMe(i, Say. 
f *Jlfyfl arenaria, Lin. 
'f'.'Mya frunca'a, Lin. 
"I** SoxicuDQ dislorta. Say. 
Diaphana dehilia, Gould. 
Cylichria oryxa, Tott. 
Amicula Emenonii, Couth. 
Lepeta caeca, Moll. 
Margarita helidna, 0. Fabr. 
*Rissoa minula, Tott. 
*£ocuna neritoidea, Gould. 
*Litlorina palliata. Say. 
Scdjaria granlandica. Perry. 
TurriuUa erosa. Couth. 
Menestho alherla, Moll. 
Feluttna zonata, T Gould. 

Amauropsis helieoides, Johnst. 
Lrmafta groenlandica, Moll. 
*Nalica heros, Say. 
f JVaftcd ciotua, Sow. 
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BuHa occulta, High. 
Caniria noiehina, Lidd. 
Margarita eiaerea, Coath. 
Aporrhias oecidentalu, Beck. 
Natiea jnuiUa, Say., {^N. Groen- 

landiea.) 
fJV. clawa. Sow. 
Btla pkwotomaria. Couth. 
'f* Buccinum unrfaJtim, Linn, 
f fi. etlMfum, Faber. 
B. Dojumani, Gray. 
fi^Wuf tonalvs, Oonld. 
*F. deeemeott<^us. Say. 
Trophon elathralut, Linn. 
■fTWcAo/ro^x* honaHs, Br. & Sow. 
f Lepro/ia Ajialtna, LiaD. 
Lepralia, ( undetermined. ) 
Lepralia varioloia. 
L. BfUii, DawBon. 
TuHporot (undetennined.) 
Memhranipora, (undetermined.) 

Radiata. 
^Echinvt gramtlatua. Say. 
Undetermined Star fieh. 
Nonionind seapha, Pichlel A Moll. 
f iV. croMMfa, Wacke. 
■fBihculina ringrm, D'Orb. 
Poiyslomella slrialopunctata, F. 

andM. 
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Beta larrieala, Mont 
Bela harpuiaria, Coath. 
■f* Buceinum iindatwm, Lin. 
j'Bucanum ciftatuai, 0. Fabr. 
^Funu tomaius, Gould. 
Futui boreaHa. 

JVophon tcalarifarmit, Gonld. 
^THcotropia borealis, Br. and 

Sow. 
Di'iehotropis areliea, 
Admete viridula, 0. Fabr. 
Limnaea vmirosa. Say. 
L. ilagnalis. 
Cyclas. 
PUmorbia. 

Hippothoa eatenularia, Fleming. 
n. divaricata, Lamour. 
TuhuHporafiaheUaru, Fabricins. 
'\ Lepralia hgalina, Linn. 
L. pertvsa, Johnston. 
L. quadricomvlat Dawson. 

Radiata. 
'^Echinus granulatus, Say. 
Ophiocoma, (undetermined.) 
AiteroeanlMon polaris, Moll. 
nikaea Logani, BawBOn. [erjl 
Polystomella wnbilicaittla, Walk- 
fNonionina erassula, Walker. 
Polj/morpkina laclea. 
Miliolina semtnubint, Linn. 
Entosolenia glahosa. 
E. coatala, Williamson. 
E. gquamosa. 
■fBiheulina ringens, D'Orb. 

PlanU. 
Popubu balsamifera, Linn. 
Potrnlilla Norvegica, Linn. 
Thuja oecidentalit, Linn. 
Algnt. 
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The BpeolmeUB atnoog the nloUiiaoa marked villi ad asterisk an 
littoral epecieA, or those which live on the shore betifeeii high and 
loir water mark. The rest are deep water species. 70 speoiesare 
enumerated in the list above, as belonging to Maine, and 88 aa 
fonnd in the St. Lawrence valle;. 25 species marked with a dag- 
ger, are common to both deposits. 

It is a carious fact that in the collections of tiie Canadian Oeo^ 
logical Snrvey, the group of shells obtained by Bell aild Richard- 
son in dredging on the north coast of Oaspe, in about 60 ftMboms; 
is almost precisely that of the shells grouped in these clays about 
Portland. 0. B. Fdij.kk. 

Or. Dawson examined some clays from Saco containing the 
Foramioifera, and remarked as follows respecting the species ; 

" Nonionina ecapha Fichtel and Moll. var. Labradoria Daw. 
This is the most common form. 

" N. craaaula, Wacke. One specimen apparently of this species. 

" Biiactdina ringens, D'Orb. One small specimen. 

" PotysUmieUa striatopunclala, F. and M. {P. umbilicaiula, Wil- 
liamson, and my papers on Canadian Post Pleiocene.) A single 
small specimen. 

" This group of Foraminifera is just what we should find in deep 
soundings in mud from the Gulf of St. Lawrence. All the species 
occur in the Post Pleiocene of Canada or Labrador. 

"In the clay containing the Foraminifera are valves of two 
^lomostracoua crustaceans- One of them seems to be a young 
individual of Gylheridea MuSeri, found in the Post Pleiocene of 
Canada. The other very closely resembles Bairdia conlracla, de- 
scribed by Jones from the Middle Eocene of England ; bat as this 
is only one imperfect valve, it would be rash to identify it. No 
doubt large specimens of these clays, if carefully levigated, would 
yield many curious microscopic fossils." 

These Formanifera are of some use to us in forming our theo- 
ries. They are mostly so small that a powerful microscope is 
required to show their characters. They are almost at the lowest 
end of the animal kingdom. The portions preserved of them are 
the shells, often divided into delicate chambers. It will be recol- 
lected that when soundings were made in the Atlantic Ocean 
several years ago for the Submarine Telegraph, a deposit of the 
shells of these animals was fonnd on the bottom several thousand 
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ftet from the sarfitce. The beds oontainio^ these shells in the 
olajs lie at the bottom of the deposit. 

Other localities about Portland are at Mnnjo^r's H{1), Mackay's 
Islaud and Bailey's Island. Along the coast the clays occur at 
Cumberland, North Yarmouth, Brunswick, Thomaston, Cherryficld, 
Lubec, Ferry, etc. They probably form a continuous belt, extend- 
ing up the rivers to a certain height above the ocean, never more 
than 200 feet. In tbe interior the localitiea are at Gardiner, 
Hallowell, Augusta, Lewistoo, Skowhegan, Clinton Falls and 
Bangor. 

The locality in Westbrook is interesting becanae the shells are 
exposed in consequence of a great landslide which took place in 
May, 1S31. An immense amount of clay rormiog a high bank slid 
forward, filling up the bed of Presumpseot River, and leaving great 
chasms in the strata. The lower portion of these clays is a very 
tenacious, plastic, dark blue clay. The upper beds are more sandy 
and of a light blue color. The uppermost strata are elevated 70 
feet above the ocean. Other localities are near Pride's Bridge, in 
Weatbrook, and on King street, in Portland. 

Id Gardiner, near the house of Mr. Allen, there is a cliff of this 
alluvial clay 70 feet above the ocean, containing the following gen- 
era : Maooma, Mya, Venus, Maclra, Saxicava, Astarle, Nucuta 
and Balanus. There are two portions of this clay, as at the slide. 
The clay baa an odor of marsh mud, and traces of sea weeds may 
be detected in it. The calcareous substance of the shells decom- 
poses more readily than the epidermal animal matter. Many of 
the fossits in all the localities are in concretions, or clay stones. 
The foBsil forms tbe nucleus around which molecular forces attract 
the clayey particles. Probably the aiphonin said to occur in the 
clays at Bangor are concretions. 

The sand about Augusta belongs to the terraces, but the under- 
lying clay contains marine fossils. The highest stratum of the 
fossils is 82 feet above the level of the Kennebec River, In Water- 
ville, among shells obtained from a railroad cut, were also found 
several shark's teeth. An excellent collection of theee fossils may 
be found in the College Cabinet. A fossil starfish and various 
shells have been found in Lewieton. They were takeu from a 
sandy layer 100 feet above the Androscoggin River and 200 feet 
above the ocean. They came from 10 feet below the surface. Of 
these tea feet eight were composed of clay, the rest being sandy. 
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Id Skowhegan aod VasBdlboro', marine fossila have been found in 
the digging of welle, both cases being above 150 feet above tide 
water. In Clinton, there is another locality of marine allnvial foa- 
ails 40 or SO feet above the Kennebec River. 

The lower ctaye of this gronp at Bangor are very tenacious and 
adhesive, with the peculiar marine odor of marsh mud, and con- 
tain as characteristic shells the Nucula, Saxicava dislorla and Mya 
arenaria. The upper portione of the deposit are more sandy. 
The clayey strata are of a yellowish cast, containing numerous 
yellow, soft concretions of clay of a cylindrical shape, and per- 
forated by a long tube. Permginous and siliceous siuids alternate 
with the clays. The lower portions of the upper beds contain 
Leda Porllandica, Mactra and Venus. The upper portions are filled 
with the concretions. Some of these clays in Bangor dtp 10 de- 
grees sonth-west, and others 15 degrees southerly. The highest 
of them is about 100 feet above the ocean. Above the clays are 
found coarse drifl deposits. 

In the south part of Cherryfield, there are nnmerons concretions 
in the clay, containing various fossils for their nuclei. Among 
others from this locality there have been found fosul fishes and 
fossil nereids, and an annelid or sea worm. A prolific locality of 
fossils is at the Plaster Mills, in Lubec. A large canal was dug 
there in which were found vast numbers of Peden Jslandicus, Sax- 
icava diattyrla, Mija arenaria, Mytilus eduUa, Modiolaria nigra and 
Balani. Marks of the foBsils arc found 36 feet above the bottom 
of the canal. At the height of 26 foct the barnacles are found at- 
tached to the rocks. Other localities might be mentioned, bat 
there is nothing specially interesting about them. 

All these fossils except the two new species are the same as the 
living shells, etc., which are found on our eastern shores. The 
fossil species are generally larger than the living, and correspond 
better with the species living in eastern Maine and New Bruns- 
wick. This fact shows that the climate must have been colder 
when the fossil species fiourished than it is now. 

In the St. Lawrence valley, 67 species of marine invertebrates 
have been found fossil. All of these, except four or five species 
belonging to the deep water deposit, are known as living species 
in the Arctic regions of the Atlantic. Abont half of them are 
found in the drifl of Great Britain. 
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Alluvial terraceB are tbuee banks of loose materials, generally 

nncoDBoli dated, which akirt the Bides of the valteys abnat rivers, 

ponds and lakes, and rise above one another like the seats of an 

amphitheatre. Fig. 11 represents an ideal section of a terraced 

Fra. 11. 



valley, showing the relative position of the nnroodified drift, sea 
beaches and terraces, the whole resting in a basin hollowed out of 
the older rocks. As we rise from the river, its immediate bank or 
meadow forms the lowest and latest terrace. A, which ma; be in- 
creasing from year to year. On the margin of the meadow we 
come to a steep slope whose top, B, forms the second terrace. 
Very frequently the lower part of this second terrace is composed 
of clay, and the upper part of sand or fine gravel. Another steep 
slope carries us to a third terrace, C, which is usually of coarser 
materials. A fourth terrace, D, is still coarser, and tbe top less 
level. D very often runs into moraine terraces. Rising above this, 
we come to the seabe.iches, £. These are generally at a great 
distance from existing rivers, though upon tbe general slope facing 
a stream. Highest of all we come to the coarse unmodified- drift, 
F, and finally to the solid rocks, G. 

This figure illustrates the fact that the drift underlies all the 
beaches and terraces, although it appears upon the surface at a 
higher level. The beaches underlie the terraces, and each higher 
terrace underlies each lower terrace. We eee, too, that on the 
opposite side of the valley we may or may not find terraces. If 
so they rarely correspond in number and height on both sides. 

Lateral tCTToceB are the most commiin and are those which are 
parallel to the course of the valley, and often continue for miles 
along its sides. Detla terraces arc the accumulations which have 
been formed at the mouths of streams, wht'ther the junction of a 
tribntary with tbe main stream or the meeting of the river and 
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lake or ocean. They are Been only where the land has risen Binoe 
their deposition. 

Terraces are not very abundant in Mu'ne, although they are suf- 
ficiently coniDioa to excite atteotion. Tbey are often chosen for 
the sites of villages or of tasteful private dwellings. All the large 
rivers of the State are lined by them more or less. We have seen 
them upon the FiBcataquie, Saco, Presumpscot, Androscoggin, 
Kennebec, Penobscot, St. John and St. Fr^cis rivers. They are 
well developed in Berwick, Brunswick, Waterville, Lewiston, be- 
tween Bangor and Lincoln on the Penobscot, on the east branch of 
the same river between Nickatou and No. 1, Mid upon the St. 
John river between the mouth of Little Black river and Wood- 
stock, N. B.  There are scarcely any terraces upon the St. John 
above Little Black river, and none on the Alleguash river except 
near its mouth. We think the terraces on the St. John the most 
perfectly developed of those in any valley in the State. It is a 
curious fact that the Acadians have settled on this river no farther 
up the stream than the terraces extend, and now their emigrants 
settle upon the Eagle Lakes rather than ascend the river higher. 

Beds of Mabl, » 

Two substances are commonly called marl, the calcareous and 
the siliceous marl. Although these substances greatly resemble 
each other, their chemical condition shows them to be entirely dif- 
ferent. One is nearly pure carbonate of lime, and the other is 
nearly pure silica. The former is the most valuable. 

The calcareous marl is largely composed of the shells of mol- 
luscous animals such as snails and clams. It is forming every 
day at the bottom of ponds from the accumulation of these shells, 
and perhaps also deriving part of its material from the chemical 
precipitation of lime held in solution. It is generally a fine white 
powder. It may be found around the edges and at the bottoms of 
certain ponds and lakes. When the pond has become filled up so 
that the water has disappeared, vegetation may accumulate over 
the marl and Conceal it from view. The genera of shells whose 
remains constitute so large a portion of the marl are Cypria, Lym- 
naea, Valvala, 'Cyclas, Planorbis, etc. 

It is essential for the production of marl that the prevailing rock 
of the region underlying the alluvium should contain a certain per 
cent, of carbonate of lime, for the animals cannot exist without 
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the means of procarin^ the aubstance of their shells. The rocka 
most favorable seem to be those which cootaia only a small per 
cent, of lime ; at least it is so where we have made observations 
on the subject. Hence we need not expect to find marl in a gran- 
ite region. 

Uiirl beds have as yet been discavcred only in small amount in 
Maine. The beds known to us are all in the northern part of the 
State. There la a large bed of marl near Ambejijis Lake, north of 
the west branch of the Penobscot. A long expanse of bog occurs 
at one end of the lake, and this is underlaid by beautiful white 
marl of unlTnown thickness. It lies between this lake and Milli- 
nocket, where the marl appears again. We discovered marl in the 
south part of Fremont, on Elijah D. Robinson's tract;. It was at 
the south end of a bug six miles long, extending into Presque Isle, 
and it is not unlikely that it may be found beneath the whole of 
the bog, or at least in several different places in it. The marl 
where we examined it is mostly pure white, and is full of shells. 
The roltowiiig npecies are very common in it : Cyclas eimilis, Say, 
a Lymnaea, Pmdium dubium, Gould, Phnorbis campanutalus, Say, 
P. bicarinalus. Say, and P.paruus, Say, The portion of the marl 
we saw covered about sixty acres, and would average eight or teu 
feet deep. The gentleman owning the land north of Mr. Robinson's 
informed me that the marl appeared on his land also. Marl is 
found also in Lyndon ; and just over the State Hue, in Canterbury, 
N. B., we found a fine bed of marl, containing the same shells as 
in Fremont, A bed of impure marl has been noticed in St. Albans, 
in Somerset county. 

The siliceous marl is composed entirely of the skeletons of mi- 
croscopic animals and plants. Like the mollusca the animalcules 
and plants live in the pond, and it is only their imperishable re- 
njaiiis that collect on the bottom and fojm the polixhing powder. 
It is surprising that the skeletons of microscopic animals, requiring 
thuuHaiid» of millions to form a cubic inch, should yet form depos- 
its of considerable extent. In Bohemia, there is a wide-spread 
depunit 14 feet thick, every cubic inch of which contains 41,000,- 
000,000 skeletons of a microscopic plant. The smallest animalcule 
is only the 24,000th part of an inch in length, and a single skele- 
ton weighs only 187 millionth part of a graiu ; 500 millions of them 
cuutd live in a drop of wat«r. 

In Newfi*;ld, there is quite an abundant supply of this siliceoofl 



2g6 BOARD OF AOaiCULTURB. 

infnBoria. Other beds occur benealh peat beda in Limerick, We 
explored a large bed or it in Chalk Pmid, which lies parti; id 
Beddington and parti; iu No. 22, on the line of Hancock and 
Washington Countiea. About 20 acres are underlaid nith it. It 
is of a beautiful white color. Another bed ia in a pond in the 
sonth-weat part of Calais. Like the calcareous raarl, this siliceous 
infusoria will probably be found in scores of towns aa our knowl- 
edge of them increaaea. 

Having dwelt thus largely upon the phenomena of Surface Geol- 
ogy, we will now briefly state our theory. 

Theory of Surface Geology. 
We' believe that since the tertiary period the whole of Maine, 
and with it all the norlhern part of North America, has been 
depressed under the ocean at least as high as the top of Mt. 
Katahdin, or 5,000 feet lower than it is now. Subsequently the 
continent roue gradually to ita present altitude ; and while the 
country was being drained, all the deposits described above were 
produced. Drift was principally produced by icebergs and gla- 
ciers conjoined, both when the continent was sinking and rising 
again. The forma of modified drift wore produced largely by the 
aid of rivers and currents. All the agencies which operated dur- 
ing these periods are ^tilI acting in some portions of the continent. 
Let US look at the condition of the continent during each period of 
the alluvium. 

7ke Drift Period. As soon as the continent was submerged, 
Dortherly currents brought iocbeiga over its northern portiona, 
which greatly lowered the temperature. Consequently glaciers 
would form on mountairia comparatively low, reaching to the 
ocean, as now in the Arctic Z<me. The enormous icebergs moving 
southerly would grate powerfully upon the bottom of the sea, 
smoothing, scratching and breaking off fragments from the promi- 
nent hills and ledges beneath, and leave a etoss and lee aide upon 
them. To acctjunt for the transport of materials to higher levels, 
we may suppose that as the land sunk the stranded ice would be 
lifted higher and higher along the shores, and finally be urged 
upon and over mountains, carrying detritus along with it. 

' When the continent was at its lowest depth, only one or two 
small islands would remain. During this aubmergence only ice- 
bergs could act upon the rocks. When the mountains appeared 
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a^in glaciers woald renew their wearing action. The water, also, 
would begin to wear off fragments from rough ledges, and partial- 
ly sort the materials already collected. It is conceivable that 
when the continent was partly under water an unusual direction 
might have been given to certain icebergs which were crowded 
into narrow valleys, and thus have produced those unusual courses 
of striie. Duriug this process, every part of the surface must 

' have been subjected to a thorough washing. Very few animals 
could have lived during this cold period. 

Ifie Beach Period. We suppose this period to commence with 
the formation of tfae highest beaches, or when the continent was 
2600 feet higher than it is now. The beaches would naturally be 
produced juet as they are now upon the coast, at different levels, 
as the waters receded. This was the period when the moraine 
terraces and horsebacks were produced. The former may have 
been formed by the accumulation of materials around masses of 
strauded ice. When the ice melted, large hollows would occupy 
its place. The ice may have remained for a considerable time be- 
fore it melted, since the sand and gravel adjacent ma; often act as a 
natural refrigerator. Indeed, we suppose that some of the ice of 
the drift period yet remains in certain of these deposits, as in the 
vicinity of the frozen wells so much talked about. 

Ihe Terrace Period. This commences with the existence of the 
rivers, or currents of water in long estuaries. These currents 
accumulate materials principally along the sides of valleys, or fill 

Hthem up entirely. Tides and currents would assist the rivers, and 
at length the top of the deposits would be at the suriace, and no 
more materials could be added to them. Hence, the same agen- 
cies must deposit their next pprcels of detritus below the first ac- 
cumulations, which will presently appear as lateral terraces. The 
country continuing to rise, a second and a third terrace will appear ; 
and BO on as long as the same agencies act. The delta terraces 
being at the mouths of rivers, are composed of the materials 
brought down by the current. When the mass has risen above 
the water, the river continuing to run must cut through it, and 
thus leave a terrace upon each side of its course. 

Thus we see that the simple drainage of a country as it slowly 
rises out of the water will explain the principal phenomena of ter- 
races. Some authors suppose that the continent arose spasmodi- 
cally, jerk by jerk, and that the terraces mat^ the number of 
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pftToxysms. But the numbera of terraces do not agree upon dif- 
ferent streamB, nor upon the different sides of the same stream, 
even. Nor do the number of terraces upon a river and its tribn- 
tary correspond in naraber, as they ought were the elevations 
paroxysm lU. 

We have sometimes fancied that a large part of Maine had not 
yet completed its terrace period, since the ternicea are scarce and 
the lakes Dumerons. For when the country was partially drained, 
it is obvious that the rivers would be a scries of lakes. Any one 
who examines the new State map of Maine will be struck at once 
by the strings of lakes represented upon it, and the geologist who 
has travelled among them notices the absence of terraces. As 
soon as the lakes are drained the terraces will appear. Sometimes 
the lakes are drained suddenly by the bursting of a barrier, as was 
the case with Little Sebago Pond iu Windham and Gray, last 
May. The natural size of the lake was largely increased by a 
wooden dam. The dam having given way, the pressure of the 
water made an immense rent in the gravel barrier, and then rushed 
out in a mighty torrent, carrying devastation in its path. Sixteen 
bridges were carried away by it, and many fertile meadows were 
covered by sand. The freshet illustrated the formation of terraces 
in two ways. First there were_ small terraces left on the sides of 
the lake, which had been gradually accumulating for years around 
its edges. Second, the materials scattered over the low lands of 
tiie course of the outlet assumed the terrace form. Other Inkcs in 
the State are confined by gravel barriers, and it would not b0 
strange at any day to hear of their bursting like Sebago. Such a 
case is Alamoosook pond in Orland, and also Great Sebago lake. 
If the lutter should break loose the damage done would be very 
great, and might result in the loss of life. 

During the terrace period life was abundant on the continent, 
both terrestrial and marine. To this period we n^fer the marine 
clays of the coast, and the fossil elephants and horses uf the inte- 
rior ; though both classes lived into the historic period, and are 
not all extinct now. 

The Bittoric Period. 
We are now brought to the period when the country had at- 
tained essentially its present altitude. All the HgCTicit'S that pro- 
duced drift are still in operation in different parts of the contiuetit. 
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heaee both modified and unmodified deposits of drift are now be> 
ing produced. la other words, the sgeucies producing these two 
classes of deposits have run parallel to each other from the very 
first. 

Han has existed on the earth a comparatiTely short time of the 
alluvial period. Recent researches in Europe show that the ex- 
tinct mammals of the alluviam were contemporary with the earliesi 
generations of man, probably having become extinct about the 
time of the flood. 

We have in Maine some relics of the Indians which have excited 
a great deal of attention among the curious, and by eminent geolo- 
gists have been referred to oceanic agency for their origin. We 
refer to the piles of oyster shells, etc., in Newcaetlb, Damariacotta, 
Trenton and numerous other localities on the coast. The dimen- 
sions of these deposits have been very much exaggerated. With- 
out a careful examination, one would think that a bank ten feet 
high was entirely composed of these shells, while the deposit may 
be only a couple of feet thick on top of the bank, and its materials 
be scattered down the sides of the bank. We are fortnnate to be 
able to present a jadicious account of these remains in Newcastle 
iirom the pen of Professor Ghadboume, of Bowdoin College, taken 
irom the publications of the Maine Historical Society. His state- 
ments are convincing, and his positions impregnable. 

WiLLiAus CoLLSQE, May 18, 1859. 

John McKsen, Esq. — Dear Sir: On the twentieth of April I 
visited the beds of oyster shells at Damariscotta, according to your 
snggestions. I did not have time to visit all the beds in that region, 
but I believe I examined those that are considered the most impor- 
tant. 1 have no donbt that thr ='■'•"1 examined by me were depos- 
ited by men. This I infer — 

let. From the position of the piles of shells. 

2d. From the deposit beneath them. 

3d. From the arrangement of the shells in the piles. 

4th. From the frequent occurrence of charcoal mixed with the 
shells, even to the bottom. 

6th. From the fact that fires have evidently been built among 
them, near the bottom, turning a portion of them to lime, which 
is mingled with charcoal. 

6th. From the mixture of other animal remains, — as common 
19 
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by fire ; and in this same place were funnd most of the fra^ents 
of bones left in your poBsesBion. I have no doubt a fire was built 
npon the shells when the bed was about one foot in thickness. 

6th. The fragments of bones left in your possession are to be 
submitted to any person desirous of examining them. I consider 
the jaw and teeth of the rodent animal to be those of a beaver. 
There is certainly one fragment of a bird bone. And I would call 
especial attention to tb^ manner in which these bones are broken,* 
as though done with some instrument. I can think of no oUier 
means by which they could be broken into such fragmeuts. 

The large mass of shells might be uBed as an argument in favor 
of deposition by water, but if careful examination proves that they 
were deposited by men, then the great mass only proves the great 
number of men or the great length of time during which these shells 
were accumulating. No man can pronounce an intelligent opinion 
upon them, without an examination. From what I had heard, I 
expected to find that they were deposited by water. There may 
be beds of shells in that region deposited in this way, but I am fully 
convinced that those examined by me were deposited by men. I 
would write more at length, but I am very much pressed by my 
duties. Some future day, I should be glad to explore those beds 
more fully. 

Very truly yours, 

P. A. Chaobourne. 

We take the following from "Sewall's Ancient Dominions," 
page 21, in relation to similar deposits upon Sawyer's island : — 

" The entire deposits are estimated to covet an area of some ten 
acres of soil, consisting of the debris of the bony structure of man, 
beast, fish and fowl, in every stage of decomposition, from the 
dusty ontline of crumbling earth-crusted bones, to perfect skulls, 
{oints and teeth, in good preservation. The remains of the "mya 
edulis," or common clam, constitute the great deposit here ; and 
the entire superincumbent mass of animal matter has generally 
reached a stage of decay, in which it has become a very produc- . 
tive dark colored soil. 

" The Slopes of Sawyer's Island, broken to the plow some tbirty 
years ago for the first time, interspersed with the layers of the com- 
mon clam, (which here is the prevailing deposit), disclosed patches 
of oyster shells of large size in good state of preservation. Ant- 
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lers of the red deer, boDes of the cod, eknllB of the canine* and 
teeth of large gnunioiferoas animals were fonnd, mingled with the 
/ teeth, ball and socket, skull bonea and sections of the vertebral 
column of the human frame. Indeed, it woiild appear that the 
ashes of tfae human dead were everywhere strewn throughout the 
mass of decomposing superficiea, which the hoe and the plow- 
share everywhere discover." 

Some excavations described b; Mr, Sewall are very singular — 
very much resembling the pot-holes in the rock, worn by the msh 
and fall of water. With the suspicion that they may have been 
formed by natural agencies, we quote his account of them : 

" A narrow cove penetrates Sawyer's Island from the north, di- 
viding it nearly through to its southern slopes, across the month 
of which lies a mined wall covered with long-grown seaweed. 
Near the head of this cove, an island-shaped, soil-clad rock strikes 
off in a lateral spur, from the eastern shore side. The rock is a 
very coarse granite. Sunk into the bed of this solid rock, with 
th^perfect circles and shape of an iron pot, near three feet deep 
by two feet five inches in diameter, are the remains of several per- 
fectly shaped and truly cut perforations, just at the line of high 
water mark. The outlines of two similarly shaped openings are 
traced immediately above the more perfectly excavated ones at the 
tidal margin ; and the whole mass of this rocky bed seems to be 
affected by a process of chemical decomposition, like to calorific 
agency of heated water, so that on its lower side, this rock-embed- 
ded stone-carved kettle has partially sloughed off. 

" On the opposite western shores of the Sheepecot [river], at 
an elevation of sixty feet above the sea, two like excavations are 
said to be found, near the mouth of Bobinhood's cove, but of larg- 
er capacity, (one of eight feet deep by four feet in diameter,) and • 
the other six feet deep by three feet in diameter), and evidently a 
work of art." 

Two species of oysters occur in the Newcastle beds, Oalrea 
borealie. Lam., and the 0. Virginiana, Lister. The latter is the 
longer shell, and has never been found living, to our knowledge, 
upon the coast of Mune, although what is considered the same 
species occurs on Prince Edward's Island. The 0. borealia is very 
rare upon the Maine coast. A few specimens of the living ani- 
mals have been found in Sheepecot river, not a great distance from 
the Indian beds, yet with some peculiarities of shape. It is said 
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tiMt this oyster was formerly very common in the vicinity of its 
present habitat, bat that the introduction of aaw-millB on the river 
filled the water with sawdust and the oysters were thas mostly ex- 
terminated. It is also fonod at the month of Harriseeket river. 
Another shell which is fonnd in the shell-beds, the Venus mercena- 
ria, or the qnahog, is very scarce on the coast. Dr. Gould had 
not heard of its existence north of Cape Ann in Massachnsette, 
when he wrote on the mollnsca of Massachnsetta. Mr. Fuller 
states that it ia extinct in Casco Bay, but that a very few speci* 
mens have been found beyond Harpswell. Capt. Thompson, of 
Trenton, told as abont a " New York clam " generally supposed 
to be extinct about Mount Desert Island, but which he had occa- 
sionally found in the stomachs of water fowl, and rarely upon the 
shore after a very heavy storm. This we suppose to be the qna- 
hog ; at least some nearly extinct species. 

The concIuaioD to be derived from all theae stetemente is this : 
The Indians obtained vast quantities of the two species of oyster 
and the quahog off the coast of Maine for a long time. It is not 
reasonable that they should have transported shell-fish from Maa- 
^sacbusetts for their support when other means of sustenance were 
at their command. It ia very evident that theae species are now 
nearly extinct, and that aince the diaappearance of the Indians ; 
yet it was not caused by the works of the whites, as there are 
many places where these species formerly flourished in great abun- 
dance, where no saw-mills or other work of art could disturb these 
animals. If, then, these shells havo become extinct naturally, 
have we not before ua evidence to confirm the conclusion to which 
the discussions respecting the duration of man upon the earth 
have arrived t In Europe flint implements of man's handiwork 
occur with the remains of extinct animals. The hurried inference 
of the moment was, that as these animals became extinct more 
than 6,000 years ago in a paat period, therefore, man had lived 
upon the earth longer than 6,000 yeara. The more reasonable con- 
clndoD ia that these animals did not become extinct for some time 
after man's appearance, and that perhaps he waa the means of 
their extermination. Thia conclusion ia confirmed by the aasocia- 
tioQ of theae nearly extinct sheila with human remains in these 
beds off our coast. Animals became extinct in cert«n localities 
long after the introduction of man. It ia a curioua coincidence 
that aa extinct forms of hiiman implemente are associated with the 
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exUact mammalB in Europe, so in Maine the remains of a nearly 
extinct race of men are associated with nearly extinct animals. 

This subject is certainly one of great interest, and is worthy of 
a careful and thorough inTcstigatioD. 

Numerous piles of these Indian remains are found in a great 
many ielandB in Casco Bay. The shells found among them, besides 
the oyster are the Jtfya arenaria, or the long clam, Naiica heros, 
Crepidulafomicata, boten emns, or the razor shell, and Venus mer- 
cenaria, the quahog. About Mount Desert these piles are also 
common. There are no large deposits of the sheila, but they are 
disposed in small piles all along the coast. One of the piles in 
Trenton is six feet thick. The clam-shells predominate in it. 
These deposits are so numerous that they deserve a separate color 
upon a map of the surface geology of the State. 
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ECONOMICAL GEOLOGY. 



Eamomical Oeology \b an account of rocks with reference to 
their pecuniary value, or immediate application to the wants of 
society. These may be included under the three general heads of 
mining, engineering and architecture, and agriculture. We shall 
treat of the substances which are mined, and treat exceedingly 
briefly of the relations of geologyto engineering and agriculture. 
We regret that the time spent in unfolding the scientific part of 
the report prevents us from doing justice to this department. 

Mining relates to the means employed for the extraction of ores 
from their native beds and veins. We cannot have time to speak 
of these methods nor of their occurrence any farther than may be 
noticed incidentally. The metals that may be obtained in Maine 
ore iron, lead, zinc, copper, tin, manganese, arsenic and gold. 
Ores of iron are mined from which alum and copperas may be 
manufactured. 

Iron Okes. 

Iron is the most useful of all metals. Owing to the difiBculty 
and expense of manu&cturing it, when compared with other states 
and countries, the beds of these ores in Maine which might have 
been worked have as yet scarcely been touched. There are very 
few places in the whole state where pig iron is or has been manu- 
^tured from the native ore. 

Dr. Jackson discovered a fine bed of red hematite in Aroostook 
county in No. IS, R. 4, or what is now called Wiute Plantation, 
which he thought to be of immense value. Not having visited the 
locality we cannot speak with cei'tainty about the value, but will* 
quote from his report. He was very sanguine that the ore could 
be successfully worked : — " Its outcroppings may be seen in two 
different places upon the side and on the summit of the hill. The 
lower bed runs north 9 degrees east, and dips 85 degrees east- 
wardly. The upper bed runs north 5 degrees east, and dips also 
io the eastward. This ore occurs in calciferous slate charged with 
manganese, its colors being red, green and black. The strata nm 
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,h 16 degrees west. In order to ascertain the extent of this 
I caused the soil to be removed in several places, and on find- 
the boundaries of the principal bed it was measured ftnd found 
e S6 leet wide. The soil overlaying it was covered with an 
ndance of red sorrel, which served to indicate the position of 
ore, and by digging along its mar^n we always found the 
atite below. The soil is very thin and composed entirely of 
itegrated ore. I measnred the limits of the bed as far aa I was 
to expose it, and fonnd its length to be 460 feet. It continnes 
the forest, and is probably connected with the great bed of 
ore which I discovered last year npon the Meduxniieag, at 
odfitock. The hill at Currier's is more than 100 feet above the 
r's level, so that a mine may be easily wrought and drained, 
us now calculate from the measurements which we have made, 
quantity of iron ore which may here be obtained. 
Thus the bed is 460 feet long, 36 feet wide, and can be drained 
ly to the depth of 100 feet. 430x36x100=1,620,000 cubic feet 
>re, each cubic foot weighing 240 Iba. I,620,0QQx240=$8e,800,- 
Ibs. of ore, or 91,200 tons of metallic iron. 
In 100 grains the ore contains as follows : — 

Water, 6.00 

Silica, . - - - - - - 8.80 

Peroxide of iron, .... 16.80 

Ox. manganese, • • - - - 8.20 

99.80 
76.6 of peroxide of iron contain 63 of pure iron, hence we may 
that the ore will yield 60 per cent, of bar iron or 60 per cent, 
ast iron, for about 1 per cent, of carbon enters into the compo- 
m. Ten miles above this place, on the margin of the Aroos- 
: River, occur the materials required for the erection of on 

furnace. Limestone suitable for a flux abounds in the imme- 
e vicinity, and on the Tobique Stream, opposite to the mouth 
tie Aroostook, is an abundance of new red sandstone suitable 
lie lining of the furnace and for hearthstones, while charcoal 

be had in any quantity for the mere labor of cutting and bum- 
tbe wood. By means of charcoal the finest varieties of iron 

be manufactured, like that brought from Sweden, and capable, 
that metal, of forming the best cast steel." 

similar bed of mammoth proportions is situated just over the 
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province line id Woodstock, N. B. But the same bed exteDda 
through two or three townahipa in Maine, and we examined it at 
HodgdOD. The moat favorable portion, perhaps, of the bed was not 
examined by us. We saw it in the north-west corner of the town, 
running north Bisty-five degrees west, on Greeoleaf Bean's land. 
The ore is occasionally magnetic. The bed ma; be traced to 
Daniel Buck's hoase in Linneus. The bed as we saw it is three 
rode wide, in perpendicular strata. It is in a favorable location for 
mining. The qaality of the ore la the same as that from Waite, 
judging from hand specimens ; and if that proves to be of as great 
value as represented, this will be still more valuable on account of 
its proximity to the market. The same facilities for fluxes and 
charcoal are found here. It is remarkable that this ore should be 
so largely developed in this county. 

Another bed of iron ore of a different variety — the bog ore — is 
found in great amount in the next town, Xew Limerick. It shows 
itself at the base of a hill at Drew's sawmill. The origin of the 
ore is from a white limestone coDtaining many beds of beautiful 
iron pyrites, which in itself is a useless ore for obtaining iron. 
Pyrites is composed of sulphur and iron. The two elements oxid- 
ize, and the sulphur escapes, leaving the oxide of iron as bog ore. 
The strike of the limestone would carry it along under the hill. It 
was said that this bog ore wag found at the base of this hill for 
miles. If so it would form an invaluable repository of iron, since 
it is more than ten feet thick, and can be dug up almost as easily 
as earth. It would be far more valuable than the Waite deposit. 

At the "Katahdin Iron Works " a large amount of iron has been 
manufactured from the bog ore, which is inexhaustible in quantity. 
Mr. Houghton has explored this region, and we beg leave to refer 
to his report in Part II. for the particulars. 

In Newfield iron has been mannfactured from the same bog ore. 
It seems to occur there in great abundance. The ore yields from 
40 to 45 per cent, of excellent cast iron. The ore is about ten feet 
thick, and of unknown ' extent. Extensive deposits of bog ore, 
often of sufficient extent for the manufacture of iron, occur in 
Shapleigfa, Argyle, Clinton, WHIiamBburg, Bluehill, Lebanon and 
Union, and small ones in Canton, Paris, Saco, Jewell's Island and 
Thomaston. Sometimes a furnace might be sustained by ores 
brought from' several localities near one another. Or bog ore in 
the vicinity of magnetic ores may be used in connection with the 
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latter to advantage. Add the followiog localities to the above of 
bog ore : Bristol, Bncksport, Disfield, Dover, Fannington, Green- 
wood, Jay, Liberty, Rumford and Winalow. 

A large vein of magnetic iron ore is found on Marshall's island 
in granite. The vein averages three feet in width, and forty feet in 
length. It contains 70 per cent, of metallic iron. Other veins of 
ibe same ore occnr npon the island, and others occnr on Monnt 
Desert Island, besides another ore on Black's Island, so that there 
is a large amount of the ore in the vicinity. Another region of 
magnetic ores of iron is in Buckfield, in two different localities, 
where there is enongh of the ore to supply a forge easily. 

These are the most important beds and veins of iron known to 
exist in the State. Wc have examined a large number of localities 
where it was thought iron might exist in quantity, but have discov- 
ered only small amounts. To save time, we pass by the notice of 
these places. The facts given above show that Maine contains the 
materials for the manufacture of an abundance of iron. It needs 
capital, perseverance, patience and economy in expenditure to 
manu&ctnre iron, especially as its value flnctuates so much in the 
market. The direction political matters seem' to be taking in oar 
country argue that in the future we may be obliged to manufacture 
our iron, or shall have increased opportunities for so doing. A 
great obstacle to its production heretofore, has been the great 
wages demanded by the workmen for their labor, when compared 
with the wages in other countries. We sometimes feel a pride in 
the- fact that the laboring masses of our country demand a higher 
price than those abroad, because it shows a greater degree of gen- 
eral information and ability. We had rather live forever on foreign 
iron, than have our laboring classes reduced to the low level of the 
corresponding classes abroad. But improvements in machiqery in 
future may reduce the number of workmen needed, and thus com- 
petition bo rendered easier. 

Lead ores. 
Lead ores are in great demand at the present juncture, and it is 
fortunate that there is one good mine at least of it in Mune, viz., 
at Lnbec. Localities of the ore in small quantities are abundant, 
as may be seen by examining Mr. Houghtsn's catalogue of min- 
erals in the State, the galena being the common ore of lead there 
mentioned. 
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In ^u-eonBGeld, at Kezar MIb, a rein of lead and zinc ore has 
been fonnd, which is valuable as indicatiog the existence oftheore 
in the vicinity. It may be that more valnable Taina will be found 
in the vicinity. T^e vein is only two incheB wide, and is included 
in a gangne of quartz in granite. The vein rune north 10 degrees 
east, ani^ shows itself again in Denmark. , An attempt was made 
once to work this vein, but the results were unpromising. 

We spent some time in examining the Lubec lead mines this 
summer, and find matters there to be exceedingly interesting. The 
company has recently been reorganized and are working vigoi^ 
ously. A crushing mill was then in process of construction which 
has since been completed and now, we understand, works finely. 
We foand that Dr. N. S. Manroes of Bristol, Conn., had made a 
most thorough examination of the property, and that the most we 
could do was to satisfy oureelf of the correctness of his observfr- 
tions. This we have done, and present herewith extracts from his 
report, omitting many details relating to the means required for 
the working o/the mines. We have collected specimens from all 
the sixteen veins referred to,'whicb are on exhibition in the State 
Cabinet. We were much indebted to the kindness of the enperin- 
tendent of the mines. 

ExlracUfrom N. 8. Manroas' Report on the Lvbec Lead Mine to the 
ProprieUrra, June 30, 1860. 

" The property is accessible from Eastport, the nearest steam* 
boat landing, by two routes, viz : by ferry, (sail hoat,) three miles 
to Lubec, and thence by carriage road seven miles, or else direct 
by boat from Eastport to the mine, a distance of nine miles. It 
covers a high bluff or promontory, between South Bay and Bas- 
sett's Creek, two excellent sheltered harbors, having sufficient 
water at high tide for ships of almost any size. A oonnty road 
passes along the western boundary of the tract, giving convenient 
access from the landward side. The tract contains about one hun- 
dred and four acres, and has a very crooked shore line, measuring 
a little more than one mile and a half Except a portion of the 
northern side the shore is everywhere nnusually steep, rising ab- 
ruptly nearly one hundred feet. This is particularly the case just 
where the principal veins occur, thus affording uncommon faoiUtJes 
for working them without artificial drainage. 

" The rocks which appear upon the tract are argillaceotu aad 
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calcareous Blatee, and greenBtone, the latter not bo much in the 
form of intruded dikes as in that of altered Blatj beds. In aome 
parts, as near the summit of the property, the greenBtone becomea 
orystallioe and porphjritic. The more sla^ beds appear moBtlj 
on the shore, in the vicinity of the larger veins, by which they are 
intersected without regard to their stratification. At one point in 
the calcareous strata a few impreBsious of shells are fonna, though 
not sufficiently distinct to fix tjie exact age of the formation. But 
whatever its age may be, the forokation is quite extensive, appear- 
ing at Qnoddy Head and Campo Bello, and Btretching away many 
miles to the westward of Lubec. Veins carrying lead occur at 
very many points over this entire distance. I visited one such 
place, where three considerable veins of metal appear some three 
miles distant from the company'^ tract. The occurrence of lead 
Hkerefore at the latter place is not exceptional or eingular, although 
tlie size and number of the veins, as well as their richness, is far 
greater than at any other point yet discovered. In fact, the com- 
pany's property is not only most admirably situated for convenient 
working, but it appears to be the centre and richest portion of an 
extensive and promising lead bearing region." 

Veins upon the Properly. 

" Commencing on the west and passing along the shore, sixteen 
veins appear at places indicated by red lines and numbers on the 
map, [and by large figures painted upon the rocks at their several 
localities.] All of them show veinstone wholly different from the 
enclosing rock, have coarses nearly at right angles to the strata, 
contain considerable ore, and, in short, exhibit all the characteris- 
tics. of true mineral veins. 

"Vein No. 1 is large and rich, forming a wall fifty-seven feet 
long upon the shore. At the outer end it slopes down under the 
bay, showing large masses of ore as far as left bare at low tide. 
On the west it enters the steep side hill, and extends apparently 
quite across the property, a distance of 1500 feet. It bas a course 
by compass south 81 degrees west. Its dip is south about 75 de- 
grees. Its average width cannot be less than four or five feet, 
while on the shore it bulges out to twice that size. The vein 
appears about fifty feet from the water, on the cliET, and at still 
another point somewhat more than half way across the property, 
where it makes another bulge, and shows rich strings of ore. 
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The metal bearing portion of this vein Tras estimated at one foot 
in thickness. Of this at least three inches te solid ore, containing 
lead and zinc is about eqoal bulk. The arerage height of ' backs ' 
upon this Tein is from ninety to one hundred feet. At the bulge 
. Bpoken of it measures one hundred and ten feet above tide. 

" But little work has been done on an; part of this promising 
rein. A drift of about a fathom in length, at the shore, and a few 
scattered blasts comprise the whole ; and yet there are many^tons 
of metal in sight, with every appearance of great richness, within 
the hill as well as under wat«r. It ought to He fully explored, 
first by driving upon it, ahd afterwards by a shaft within or at the 
entrance of the drift. 

" No. 2 is a small but well defined vein, carrying some ore and 
running nearly parallel with No. 1. Its width ia six inches. 

" No. 3 id about three inches wide, and carries three fourths of 
sn inch of metal. 

" No. 4 includes several small seams scattered over a breadth of 
three yards, and estimated at eight inches in the aggregate, of 
which two inches is mixed ore of lead and zinc. ' 

" No. 6 is a fine, strong vein, etanding up like a wall upon the . 
shore. It forms a facing to the clifiT for a distance of eighty-seven 
feet. Through half this space it shows sheets of ore averaging 
two to three inches thick and twelve feet high — the proportion of 
zinc to lead being somewhat larger in this than in the other veins. 

" No. 6 is a small vein, averaging two inches wide and carrying 
about one half an inch of metal. 

" No. ^ is a rich and promising vein, having a productive width 
of eighteen inches. It has been opened more extensively than any 
of the other veins except No. 8, a level having been driven upon, 
or rather beside it, leaving .the vein mostly standing, and pene- 
trating one hundred and thirty-seven feet into the hill. Before 
reaching the end of this drift the vein divides aad the branches 
taper down to a breadth of two inches. Upon the top of the cliff, 
nearly one hundred feet above, the same appearances of branching 
occur, but the branches seem to regain their width at no great dis- 
tance beyond, and are also rich in metal. There is little doubt that 
the vein may be recovered in the drift by proper exploration. It 
has not been opened in depth below tho level of high tide. So far 
it proved wide and rich, and doubtless extends far out under the 
water. 
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of the rein nov standing contftine at least six 
re, the greater part lead, the rest zinc. 

one of the most important npon the whole prop- 
ins its size and richneaa within the hill, it may be 
y pur&ned, having nowhere less than one hundred 
above high tide. If not productive in this direcr 
followed downward and outward from the shore, 
IB the aame slaty rocks which ei-close the rich por- 
now standing in the drift. It is not unlikely that 
ly be found more productive in these slaty beds 

compact greenstone. » 

*ein). This is again a largo and rich vein, run' 
as can be ascertained parallel with No. "J, and 
sue hundred and thirty-two feet. It is somewhat 
>ot thick, and well filled with metal — f hiefly lead. 
I carried in upon it, to where it was cut off by a 
heave.' Near this heave, the vein is said to have 
t one foot thick. The sloping in the drift has been 

twenty feet towards the surface, where the vein 
: or four inches of solid ore. Above ground, on 

has the same appearance of being divided as No. 
n the top of the hill, a wide and somewhat curved 

many rods above ground, carrying considerable 
ing to be a continuation of the right hand branch 

n of the heave might probably be ascerttuned by 
ise materials which cover the vein upon the side of 
over the end of the drift. This point is a very 
be ascertained, as the vein presents the same ad- 
richness, height of backs, and facility of working 
o. 1. A shoft (seven and a half by nine feet) has 
the back of the vein to the depth of ninety feet 
Ita position is shown upon the map. J^rom the 
hafl the vein was reached by driving eleven feet, 
carried along by the vein out under the hay to a 
)y Mr. Blight (the superintendent at the time), to 
ind seventy feet. The vein is eaid to look well at 
'as not taken down for want of machinery to sepa- 
irtng the working of that drift the water was kept 
tnd windlass, showing that the leakage from above 
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was very slight. Indeed, the bottom of the bay is 8o completely 
' puddled ' by a covering of tough clay, that the veins might be 
taken oat from below very near to the surface of the rock, with- 
oot serioue iaconveDience from water. * « * • 

" No. 9 vein is the largest upon the property, and in many reepects 
the most promising. It has a course by compass north 31 degrees 
weet, 80 that all the larger veins upon the shore, viz., Nos. 1, 5, 1 
and 8, must intersect it under the bay, while inland there are 
numerous other veins which will bo likely to cross it in the hill. 
These junctions will probably prove rich in metal. It is along the 
course of this vein, therefore, that the richest deposits of ore may 
be looked for. The vein is exposed for a length of one hundred 
feet at the shore, where it has a breadth of filleen to twenty feet, 
and carries metal diffused through nine feet of this width, ft also 
appears at three places on the hill, all ranging with each other and 
with the portion on the ehore. There can be therefore little doubt 
of the continuity of this vein from the ehore to the farthest point 
where it is visible, (by the fence,) a distance of five hundred feet. 
At that distance it has a width of eight feet, and shows a string of 
metal one inch thick. There is no appearance of the vein termi- 
nating there, but it disappears under the soil of a meadow, and 
might doubtless bo found further oaby sinking cross pits along its 

" The most remarkable peculiarity of this great vein, aside from 
its size, is that the zinc blende, so common in the other veins, is 
entirely wanting in this. The ore is rather a fine grained galena, 
occurring In strings and masses/ as well as in sheets of several 
inches thickness and two or three yards length and height. The 
excavation already made measures twenty-three feet long, sixteen 
feet high at the beginning, and twenty-seven feet at the end, by 
nine feet average width. It has theroforo yielded about 4,450 cubic 
feet of rock. Of this, by a rough estimate, 1,231 cubic feet have 
been reserved for crushing. As nearly as could be ascertained by 
running samples, this portion contains about ten per cent, of ore. 
Taking the specific gravity of the rock at two and a half, and that 
of the ore at seven and a half, the rock would yield 16 74-100 lbs. 
of ore to the cubic foot. The pile contains therefore about ten and 
a quarter tons of ore, which, being wholly free from zinc, needs 
only the simple operations of crushing and washing to fit it for the 
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" The quantity giveo above would coireapond to a shaft of ore 
the height and len^h of the excavation, and a little more than one 
inch in thickness. But as the ore occurred mostlj near the inner 
and lower parts of the cut, the actual thickness in the metallic 
portion of this vein is several times ^greater than that average. It 
may he safely estimated that lai^e portions of the vein, snob as 
would be taken down in ^toping, would contain from six to eight 
inches of ore, giving from four to five tons per square fathom. 
The section will show how much of the vein ia accessible above 
high water mark. When this has been worked out, or before, a 
shaft should he sunk upon the vein near the mouth of the present 
level, and from it the work carried on both ways. Out under the 
water, the junctions of Nos. ^ and 8 may be looked for, the first 
about one hundred and twenty, the other two hundred and fifty 
feet from the shore. These junctions, as before stat«i^ may prove 
very rich in ore. The first of them may be reached by the shaft 
DOW sunk on \o. 8, although the present level at the bottom of 
tie shaft is probably too nea* the surface of the rock to be safely 
carried further. But if that shaft be deepened, as recommended, 
another drift may be carried from the bottom (one hundred and 
twenty feet deep) along the vein, and the deposit at the junction 
made available without waiting till a shaft be needed on the great 

"The gangueof this vein conaiets of quartz and calcareous spar, 
the latter often containinff large cavities partly filled with earthy 
oxide of manganese, a structure regarded as highly favorable to 
the richness of the vein. So far as tested the vein stone has not 
proved difiBcult of excavation. It is thought the level may be 
carried in at the rate of from one to one and a half fathoms per 
week. «  • * 

" No, 10 is a small vein consisting wholly of calc spar, carrying 
but little lead. It has a course, as near as can be seen, parallel 
with No. 9. 

" No. 11 is a rather large vein, chiefiy of quartz, exposed only 
below high tide. Its width is about three feet. It carries some 
lead and has a course parallel with Nos. 1 and 8, of one of which 
veins it may prove to be a continuation on the other side of the 
great vein. 

"No. 12 isa vein of calc spar, with considerable lead, but cutting 
only across a small point of rock and having no course on shore. 
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" \o. IS conriatA of several strings, making four or five inches 
in all. 

" No. 14 is a vein five inches wide, carrying ore one inch thick 

" No. 15 is a vein six inches thick, metal not very abundant. 

" No. 16 is six inches wide, and rather rich in metal. This vein 
has a more promising look than most of the others on this part of ' 
the shore. Its course would carry it lengthwise through the prop- 
erty, while some traces of lead along its strike indicate that it is 
quite extensive. It would deserve immediate attention, if the tract 
were less rich in larger veins. 

"The ores of all the veins, except the great vein, (No. 9,) which 
is free from zinc, present a similar appearance, consisting of a 
rather fine grained galena, mixed with more or less of zinc blende. 
In some of the veins, as No. 8, fair specimens of yellow copper ore 
ore found. £ut this is not abundant nor likely to become so. In 
several careful assays of the ores &om Nos. 1, 5, 7, 8, and 9, I 
could not obtain more than one and a half ounces of silver per ton 
of ore. The samples were taken near the surface, where they had 
long been exposed to sea water, and from the well known action of 
salt upon silver and its compounds, it is quite likely that much of 
the silver originally contained in the ore, has been removed. The 
ores farther in the hill may therefore be expected to contain a some- , 
what larger quantity of the precious metal, although it is not prob- 
able that this will ever be enough to pay for separating. 

"The zinc, if separated as proposed, may pay its own expenses, 
or perhaps something more. But what the company own is essen- 
tially a lead mine, and as such it must " stand or fall." 

" The points above enumerated on the shore, together with the 
very numerous places where lead is found upon the top of the hill, 
are sufficient to show that the whole property is intersected by a 
net work of metallic veins. A level driven in almost any direction, 
could not fail to open rich deposits within a moderate distance. 
But the exposure of the larger veins, Nos. 1, 6, T, 6, and 9, upon 
the shore, afibrds the best possible opportunity of exploring the 
whole tract by drifting on them, without the expense and uncer- 
tainty of driving at random through barren rock. It is hardly 
possible to imagine a situation more favorable for economical and 
successful working, than this. Either one of the five large veins, 
above discovered, would fully justify the outlay necessary for its 
development ; while takea together they form a basis for profitable 
20 
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we fonnd the taloose schiot, the rock containing the copper belt, 
where its existence had never before been aaspected. We refer to 
onr map in Part II to ^ow how great an area ie known to be 
occnpied by thia rock on the npper St. John. The facte are such 
ae to warrant the government in proseciitlng the Borvey of that 
part of the State, even if merely an examination for copper ore is 
made. We were able to spend bnt three days in the exploration 
of a very (mall part of thia talcoae region the paet Bommer, and we 
were the pioneers of scientific exploration there. 

Perhaps a more certain field for the discovery of copper ia that 
part of our territory which lies to the sooth-west' of Woodstock, 
N. B. A mine of copper has recently been opened in that town, 
and the specimens of ore which we have seen from there are very 
rich. This is very near onr boundary line, and the coorse of the 
strata points to the townships south of Houlton, which are very 
spwsely settled. We shonld recommend an examination first of 
the Woodstock mine, and then an expedition tfarongh the fields 
and forests without regard to hills, valleys or roads, that the extent 
of the metallic rocks south-westerly may be ascertained. We con< 
sider this district as more promising than that of the tipper St. 
John river. Since writing the above, we have heard of the dis- 
covery of native copper near Carroll, which must belong to the 
Woodstock belt. 

Tin. 

No ore could be worked to greater profit in this oonntry at the 
present day than an ore o& tin. All of our tin is imported from 
abroad, chiefly from Oreat Britain and her Bast Indian dependen- 
cies. Hence it easily appears that in case of a war with that 
power, that our supplies of this metal would be entirely oat off. 
No ores of tin have yet been discovered in our country of sufficient 
importance to admit of their being worked. 

We are happy to be able to state that iher« is more prospect of 
finding valuable ores of tin in Mune than in any other part of the 
country. A locality of some importance is at Bluehill. The min- 
eral aoifram occurs there in granite. This ia considered as an 
indication of tin in the Snglish mines. 

A far better indication of tin has recently been discovered In 
Oxford county, viz., the tin itself, in a vein. A mass of tin ore 
weighing five poauds has been discovered in a vein in granite on 
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Mount Mica is Fari&. Other smaller specimenB, Home of which 
were beautifully crystallized, were alao found there scattered 
through the veiu, moatl; in contact with albite or quartz. We 
have not been able yet to examine the locality or the region, but 
we confidently auticipate in Oxford county the discoveiy of a rich 
vein of tin ore. If the dissemination of grains of tinstone is an 
indication of veins of tin in England, we do not see why large 
masses of the ore itself, and that in a vein, are not a t^ better 
indication of important veins in this country. We would recom- 
mend to the citizens of Oxford county and all others interested t« 
take this matter into their own hands, and not wait for the action 
of the government. Let them thoroughly examine the rocks on 
their farms and save specimens of all suspicious rocks to be pro- 
nounced upon by those who are familiar with their value. 

Tin ores are found in granite in Europe. Tbey often have so 
tittle the appearance of metal that they are passed by aa worthless 
by those not familiar with them. They generally have a deep 
brownish or rusty red color, and are compact and heavy, somewhat 
resembling the ores of titanium or rutile. 

Manganeae and Anmic. 

Manganese and arsenic occur in Maine in considerable amount, 
bat their value is not great, as the use made of them is small. Still 
it is well to know that we have in the State the means of procuring 
these metata, as at some period the knowledge may be of service. 

Manganese ores occur in two forms ; in alluvial deposits similar 
to an often associated with bog iron ore-; or in veins of considera- 
ble extent in the solid rock. The alluvial ore is called maitganese 
viad, and appears both as a black powder and in small rounded or 
irregulw shaped concretions. Its origin is similar to that of the 
bog iron, having been derived from the decomposition of rocks 
containing 'perhaps only a small per cent, of the ore. A bed of 
considerable eiee is found in Thomaston, upon Dodge's Mountain, 
where it has attracted much attention. It has been noticed in 
Bluehill, Paris, Dover, Mt. Agamenticus, on the east branch of the 
Penobscot, and will doubtless be found in fifty other localities. 
The ore at Bluehill is in an enormous bed on Osgood's Mountain, 
and is not alluvial. It is thirty-six feet wide, and of unknown 
length. In Hodgdon we found the strata largely composed of 
maDganesfl in one part of the town. Though not of aofScieat 
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amonnt in the strata to be worked, we would recommead the ex- 
Mnination of the bogs in tbe neighborhod for beds of the ore, in 
case the metal is ever needed greatly. As similar manganesian 
strata are associated with the bematitea of Hodgdon, Linneus and 
Waite, we would recommend as before the examination of the ad- 
jacent bogs. We found some manganese in the rocks on tbe west 
shore of Uatagamon Lake, in No. 5, R. 8. 

Arsenic is found in arsenical iron and arsenical pyrites, and is 
as abundant in the State as the manganese ores. The arsenical 
iron occurs in veins in granite, syenite and trap. It occurs in 
BInehill, Fiurfield, Thomaston at Owl's Head, Newfield on Bond's 
Mountain, and in Greenwood on Furlong Mountiun. The arseni- 
cal pyrites occurs at Owl's Head in Thomaston, on Titcomb's Hill 
in Farmington, and doubtless in connection with beds of the ordi- 
nary iron pyrites. Tbe specimens from Greenwood resemble native 
arsenic, and were taken from a vein in granite three inches wide. 
It is also found in small masses at other localities in the vicinity. 

Gold. 

There is an extensive tract in the north-west part of the State in 
which native gold has been found. It has been seen only in the 
alluvium, from which some inferred that it came from Canada. We 
cannot speak from observation, more than from specimens, con- 
cerning the occurrence of gold in a portion of this region. We 
refer to the country watered by Sandy River. 

Gold was first found in Madrid by a returned Califomian miner. 
It has been found on the Sandy River at various localities between 
its source and New Sharon. Specimens of it from Mount Ternon 
have been presented for tbe cabinet the past season. Between 
Sandy River and the Canada line gold has been found in many 
places. One man dug out $30 worth on Sandy River. 

These facta show that there is gold in silu in the rocks of Somei^ 
set and Franklin counties. We do not think it is all derived from 
Canadian boulders. It is too widely distributed in the soil, and is 
too abundant to be of foreign origin. Gold is by no means con- 
fined to talcose schist, bat may be found in veins in most of tbe 
azoic rocks. The rocks of these counties are largely azoic. 

Another gold region we are persuaded exists further north on 
the upper part of the St. John River. The talcose schists there 
are the same variety of rock as those in which gold is commonly 
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found. The rock ii the same as that which has yielded gold in the 
SoDthern States, in YenDOst, and on the Ohandiere River in Obd- 
ada. Specimens of gold hare been found on the St. John also. 

Whether these localities will afford aD abundance of this precious 
metal can be determined only by actual mining. No effort has 
been made to discover the quartz veins contuning the gold ; all 
that has been obtained being only the particles that have been worn 
off the productive ledges. The mining of Ihe gold-bearing quartz 
is DOW considered more profitable, in gold regions, than Hib 
washings. 

In these quartz veins and the aUnvium, the gold occurs as the 
pure element, unless it be alloyed with a little silver. But it may 
occur in Maine in another form. It has been discovered that many 
deposits of iron pyrites contain much gold, which is not discovered 
by the ordinary rules of analysis. It is a disputed question in what 
chemical form the gold exists in the pyrites. The pyrites gold 
mines are often more valuable than the quartz leads, since a new 
process has been discovered by which the pure gold may be easily 
extracted. We need only refer to the large beds of pyrites in 
Maine to awaken the suspicion that muoh gold may be contMued 
in them. The fact may easily be determined by the chemist. 

We have not included Albion as a gold locality, on account of the 
suspicion expressed in Jackson's report as to its genuineness. 

The operation of washing for gold is called panning. A commtw 
tin pan is filled with earth, and then placed under water in a tub or 
stream, and the whole shaken in a peculiar manner. The earth is 
presently all washed away, leaving only the gold at the bottom. 
Soil is said to pan well or poorly according to the amount of gold 
found in the panful of earth. 

Silver occurs in combination with lead and gold in Maine, but 
not in any considerable amount. 

Iron Pyrites. 
No mineral is so common in Maine as this. There are very few 
towns where it may not be found in the ledges. Still it is not com- 
mon to find it in great-beds ; and it is not of economical vidue 
unless it occurs in large amount. No mineral has so commonly 
been mistaken for gold as this. It is of a bright yellow color, crys- 
talizing in cubes, and has received the very appropriate appellation 
oifooW gold. It is brittle, and when heated strongly gives out a 
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■nlphorons odor ; which two properties readily distinguish it frota 
true gold, as the latter is malleable. Dot brittle, and gives out no 
odor when heated. Pyrites is composed of iron 46 parts, and sul- 
phur 61 parts. Chemical!;, it is a bi-snlphuret of iron. 

The rook on Jewell's Island in Gasco Bay is a pyritiferous mica 
schist, or a mica schist highly charged with pyrites. There are 
three beds of the highly pyritifieroas rocks, and these are several 
rods wide. The rock on the north-west side of the island forms a 
wall from fifteen to thirty feet high, so that an immense amount of 
the pyritiferous rock is above the ocean level. Upon the surface 
of the rock, the ssbstances formed by the decomposilioD of the 
pyrites appear occasionally ; which are copperas or the sulphate 
of iron, and alum or the double sulphate of alumina and potassa. 
The same pyritiferous strata crop out on Cape Elizabeth. There 
was formerly an establiaement on Jewell's Island for the manufac- 
ture of ainm and copperas. 

In Brooksville, opposite Gaetlne, there is a great abundance of 
pyritiferona clay slate, alternating with ordinary clay slates. There 
is no danger of exhausting the locality for many years. 

In Troy, there is a still larger bed of pyritiferous slates, vntb a 
lar^ bed of puTe pyrites. This rock could l)e more easily decom- 
posed than roost of the slates. 

In Anson, on Mr. Churchill's htm, there is a large bed of pyri- 
tiferous slate, bat it is not so valuable as the one just noticed. 
There are two localities in Farmington. Norton's Ledge, 380 feet 
high, is composed of mica schist churged abundantly with pyrites. 
There is an inexhaustible supply of pyrites present. The other 
locality is on Powder House Dill. Another locality has already 
been noticed, viz., in the limestoue at Drew's Mill, in New Lime- 
rick. This is pure pyrites, and no alum could be made here. Owing 
to the mixture of limestone with the pyrites, some gypsnm would 
be formed by the decomposition. The pyrites is sufficiently abun- 
dant for the manufacture of copperas or sulphur. No doubt many 
other large deposits of pyrites occur in the State. 

The substances that can be manufactured from pyrites are cop- 
peras, sulphur, alum, and carbonate of soda. The copperas is 
formed from the direct oxydation of both the sulphur and the iron, 
making sulphate of the protoxyd of iron. This change will take 
place without assistance, but may be expedited by a slight roastiog 
of the ores. In the manufacture of the salt, piles of ore are being 
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stract a road along an alluvial valley lined with terraces. One 
terrace is uniformly compoBed of sand or loam ; another of clay, 
and the third of gravel. In fact, this is generally the character of 
the three lowest terraces as has already been stated. Now if the 
engineer coald only know this before the road is built, it wonld be 
of great service to him. The same principle will apply to the 
selection of sites for dwellings. Many buildings We ruined by 
want of discretion in the choice of the site. In this case, the char- 
acter of the underlying rocke must often be known. 

In cutting through rocks, a little practical knowledge of them 
will often save immense labor ; for example, in the construction of 
a tunnel. Rocks excavate very easily, when the cut is made 
through the broad face of the strata. To cut through the edges of 
strata, requires double the labor. A geologist, too, can judge of 
the nature of the rock iu the interior of the hill or mountain tun- 
neled. If for any reason the rock in the interior is a trap rock of a 
certiun character, the engineer must calculate upon a task aa diffi- 
cult as to blast iron. The principles of geology are also requii-ed 
in the location of Artesian wcUs. 

These remarks have been thrown out at random, as it would be 
impossible for the geologist of a State to point out the advantage 
of one specific location over another in a report. We only argne 
that if the principles of geology were well understood by engineers 
and architects, their labors would be rendered much easier. 

When we come to speak of the materials to be used for building 
purposes, we can dwell particularly u^on the character of the best 
materials. For most common purposes men are obliged to nss 
such materials as are the most accessible without regard to quality. 
In connection with valuable materials for building purposes, we 
shall speak also of several articles of a miscellaneouB character. 
We shall speak of granite, gneiss, freestone and other building 
materials ; then of flagging and roofing materials ; next of orna- 
mental articles such as marble and serpeutine, of lime, cement, 
glass sand, clay for bricks, honestones, etc. We must necessarily 
be exceedingly brief. 

Oranite and Oneiss. 

Granite and gneiss may be connected together in this notice, 

since both answer the same purpose, and are called by the ^ame 

name among workmen. Their value for building materials need 
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welt upon, as their merita are well known. We will onl; 
' certain localities where tbey are or mi^t be quarried to 
je. 

is no State in the whole Union where ihe facilities for 
ig and transporting granite are so great as in Maine. 
I line fully half of her seaboard, so that the very che^eat 
traAportation ia at hand. Add to this, that south of Cape 
ar ae Mexico, the coast is entirely allavial, and that for a 
stance inland, so that the seaboard towns can procure their 
From Maine cheaper than from their own States, if the rock 
here. Whatever be the political relations of the States, the 
>f granite must come from the north, 
te, syenite and gneiss (while all answer the same purpose) 
id in inexhaustible quantity and of proper character for 
materials in Kennebnnk, Biddefbrd, Toi^, Newfield, 
rd, Phipsburg, Edgecomb, Wiscaaset, Brunewick, Hal- 
Angasta, Friendship, St. Oeorge, moat of the islands of 
nd Lincoln counties, Brooksville, Bluehill, Frankfort, Mt. 
etc., Sedgwick, Sullivan, Mount Deaert, Oouldsborougfa, 
and all the immense granite regions of Hancock and 
^on counties, the Eatahdin re^on, and a hundred other 
B, for a general notice of which we would refer to oar re- 
in the dietribution of gneiss, granite and syenite. There 
■h granite in the State of Maine to build all the cities in 
Id. So great is the amount of good granite ia the State 
cannot have time more than to allude to the quarries tbat 
3n known for the longest time, although the quality of the 

them is no better than in a hundred other cases not men- 

We are not able to give the present statistics of any of 
Ties. 

test known localities are along the coast. In Kenaebunk, 
B the United States, tiie Ocean, the New York and Kenne- 
arries, and others. The granite contains very many crys- 
lack mica, thus giving it a dark color. Its feldspar is pure 
id glassy. The quartz ia in very small amount. The stone 
1 in Kennebunk is largely sold in New York, 
lallowell granites are universally known. The granite is 
■om a ridge running north-east wid aonth-west, elevated 
00 feet above the Kennebec river. The rock is really 

Feldspar is the principal ingredient in this rock. It is 
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wbito, vrhUe the mica is Bilverr gr^^. It ib fine ^raioed ui.l looks 
beaatUiillf when hammered eraootii. Blooka can be obtained here 
weighing more than a hundred tons. 

The rock in the New Meadowe Quarry in Bninawick ia like that 
in Halloweil. A few minute red garnets are scattered tjirougb 
tiie mass, which add to raUter than deb^ct from ite beauty. The 
locality is at Howard's Point, and is capiAle of furnishing a large 
«apply of building stone. The Phipaburg stoDO is similar to the 
Brunswick and Hallowell rocks. 

The WiBcasset and Edgecomb grenHes are property in ibe form 
of be4s, though of great size. The latter is dark colored, contain- 
ing a considerable black mica, and has been largely shipped to New 
Orleans. 

The coast of lincolB county and tlie islands adjacent abound 
with granite. A great deal of granite from Seal Harbor has been 
transported to New York, and waa used also to construct Fortress 
Monroe in Tirgiiua. The State own several granite quarries in 
this vicinity. 

Mt. Waldo, Mosqnito Mountain, and Treat's Mountain on Pe- 
nobscot bay, are composed of most excellent granite. The first 
named is the largest, and is a huge pyramid of granite. The gran- 
ite is of the |>orphyritic variety, splits well, may be wrought into 
almost any shape, and will appear well in any kind of building. 
The quarries were opened upon this mountain in 1836. The rock 
at the other mountains on the Penobscot yield granite of the first 
quality. Several companies have been quarrying granite in Bine- 
hai to advantage. The rock ia rather coarse grained but is very 
handsome wben hammered. The granite in Broohsville is of a 
similar character. Immense granite quarries are worked in Sulli- 
van ; vie., Stimpscm's and the Mount Washington quarries. We 
think none of the quarries now worked can furnish stone superior 
to that in the immense granite ranges of the two south-east coun- 
ties of Uie State. We would say more about the granite quarries, 
did tbex not loudly speak for themselves. They constitute an 
immense source of wealth for the State. 

Freestone, etc. The Devonian sandstones of Washington county 
will afford in some localities very good freestone. A quarry of this 
rock has been worked in Perry, about half a mile from the post office, 
by the St. Croix Coal and Freestone Company. The stone is of good 
quality, like the famous Portland freestone of Connecticut. Other 
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A grand belt of roofing slate exteods from the Kennebec river at 
Caratunk nearl; to tlie Penobscot river, a diBtance of 80 miles. 
TLe quarries that have been worked, are all upon this belt. 

UpoL this belt, good roofing slate has been noticed at Caratnnk. 
Slates can be split out there from three to six feet square. 

Another locality is in Poxcroft. The; occar also in Williams- 
burg, BrowDville, Sebec and Barnard in the settled districts upon 
this belt. We hare seen specimens from BrownviUe that have 
been wrought into other articles besides roofing slate. It ma; be 
used for blackboards, tables, writing slates, slate pencils, floors of 
houses, fences, troughs, and in fact for almost everything for which 
boards are used. It can also b; a new and cheap process be made 
to imitate all kinds of polished marbles, serpentines, porphyries, 
etc.; and the use of the imitation stone for fire-arms, tables and 
the other ornamental purposes for which slabs of elegant colors 
are required, is greatly increasing. The slate quarries of Maine 
may prove as valuable as the granite quarries, though less in 
number. 

Mr. Houghton was requested to report npon the slates of 
BrownviUe and vicinity, aud we beg to refer to his valuable Report 
upon them in Part II. In our expeditioD in Northern Maine we 
found large districts which will furnish abundant quarries of roof- 
ing elate, if the demand shall ever be sufficiently great for them. 
We should expect to find quarries of roofing slate upon portions of 
the St. Francis and AUeguash Rivers. Wo found two such locali- 
ties upon the St, John River, one at the mouth of Black River, and 
the other three miles above Green Biver. As so much of the rock 
of Northern Moine is clay slate, the localities of good roofing slate 
will be found in scores of instances, when that region shall have 
been explored for the purpose. 

We give here an account of another good locality, discovered the 
past season by Dr. Holmes, belonging to the BrownviUe belt of 
rock: — 

"Another State Quarry. The slates of Maine are beginning to 
be appreciated. The notice that a formation of good slate had 
been found in No. 13, B. 3, in Aroostook, has attracted general 
attention, as being another evidence of the valuable geological 
characteristics of that section of the State. A knowledge of our 
geology is a great desideratum, and the ascertaining of facts of 
this kind and spreading them before the public is the object and 
duty of tlie Scientific Survey now in course of prosecntion. 
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'^It may not be amisB, tiierefoie, to esy that aBOtber formation 
or slate in which might be opened an excellent qaany, was exam- 
ined by a party of that snrrey, in No. 3, R. 8, from north line of 
Waldo Patent, (marked No. 3, R. 4, firom Bin^^am Purchase, on 
GreeDleafs map.) There were two localities of this Blate exam- 
ined. One of them cropped out on the banks of the Seboois Stream, 
crossing it in a N.N. E. direction. Hereis slate of good qaality. 
It is of good color, tongh, and of good cleavi^, and the amount 
probably inexhaustible. On carefnl examination there could be 
eeeu but one objectiou to opening a quarry at this place, and that 
was its proximity to the water. On getting down a moderate 
depth it would be expensive, if not impossible, to keep the water 
out. It occurred to the party that by following the strike of the 
ledge over the bill near by, it might possibly be found cropping 
out at a higher elevation. On making the search this was found to 
be the case, and fine specimens were there procured. Here there 
is elevation enough to make it a very easy matter to avoid trouble 
from any water is the quarry. 

" This locality is looked upon as being valnable also on account 
of its proximity to the boat navigation of the Penobscot Rirer. 
By cutting a new road aver good roading ground, say from three 
to five miles, you are brought into a very good road already made, 
which leads you, in the course of seven or eight miles, to the 
mouth of the Piscataquis River in HowUnd, where the Penobscot 
steamers stop during boating stageof the water. This would facilitate 
the getting of the slate to market by material reduction in the cost 
of transportation from that of any other quarry at present open in 
Maine. The truckage would probably be from a third to two- 
thirds less ihaa from any other quarries. The land in this town- 
ship is excellent settling land, while there are several good mill 
privileges where settlera could have the conveniences of grist and 
saw mills so essential to the comfort of a people. 

" There are good thrifty settlers now within three or four miles 
of the locality of slate referred to, and if any one doubte the agri- 
cultural capacity of the lands there, let him go and examine their 
farms, and be convinced by the evidences of his own senses. 

" When the railroad is finished up to Mattawamkeag, tJiere will 
andoubtedly be a bridge constructed across the Penobscot at the 
moatif of the Piscataquis, which will render the lands in that 
neighborhood still more eligible for settling purposes, and greatly 
improve the material advantages of that section of the State." 
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Bev. M. B. Keep of Aahland writes asfoUoveconcerniDgsome 
of tiie roofiog slates of Nortbera Mftine : — # 

"There seems to be in Aroostook county a distinct variety irom 
the Browuville slate and others in commoD use. That which has 
the most even rift and seems likely some day to be worked for nee 
and for market, is of a light blue color, and very soft, much like 
the Rutland freestone pencils, that arc mnch preferred to the black 
pencils for their softness, and have come into nse lately. My at- 
tention was first drawn to this fact in noticing some specimens in 
No. 9, R. 5, near what is called the ' Hews Place,' on the Aroos- 
took Road below Maaardis. In that region considerable qnantitiea 
ore fonnd scattered over the surfaco, and the m^n ledge is visible 
in several places, but has not been opened yet. So far as the 
stone is concerned, some of the best writing slates I ever saw have 
been made Irom that owned by Mr. Robert Beady and men in his 
family. I have one of them in my possesaion, which as a speci- 
men indicates the best quality of stone for writing as well as 
roofing slates that I ever saw. The rift is most perfect, free and 
even, and the texture soft, so as to make good pencils for use on 
the same or other slate. This same kind of slate and nearly the 
same quality I found in No. 5, R. 5, also in Fatten ; and then 
again in better position fur working on the banks of tbe Matta- 
wamkeag, in township i, R. i, where it rises abruptly from the 
water's edge 20 feet, and a man can without preliminaries cleave 
off slabs perhaps as large as a barn door. There is no doubt that 
there is an abundance of this slate in many locations, but the prin* 
cipal nature of a quarry will depend on position for working ; it 
has a strike from north-east to south-west and a dip northward 
nearly perpendicular. When it can be found on a north-east cant 
of a hill, and at the same time of the desirable quality, it may 
prove worth something at a future day for market." 

We desire to call attention also to the very fine clay slates of 
Northern Washington county, where the Calais and Houlton road 
crosses them in Northern Topsfield and No. 9 ; also to the same 
rocks between Patten and Molunkus. We are persuaded that good 
quarries will be found in both these localities. 

MaH>k. 

Marble is less abundant in Maine than granite or roofing slate. 

It is a species of limestone, being very thick bedded and solid. 
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Mi in Maioe is Dot ^nerallj of the moat ornamental character, 
d nill be more ustfut for building materialB than nice omamentfl. 
arble ia found at Machiasport, Thomaston, Hope, Camden, Sid- 
y. Union, and the northern part of the State. The marble of 
achiasport is on the north aide of Starboard's Creek, and has 
eady been noticed under the Devonian rocks. It forms two beds 
the east side of the point, one of which has been traced across 
3 promontory. The marble is largely composed of fragmentii of 
ells resembling a Natica. The most beautiful varieties of this 
irhle are the clouded red, and the red spotted with white. The 
wble is mostly in two layers, the one ten and the other twelve 
it wide. It is not aulBcieutly abundant to render its working for 
trble pro Stable. 

A considerable of the limestones of Rockland, Thomaaton, Hope, 
d Camden, may be termed marbles. As the rock is quarried 
□fitably for the manufacture of quick lime, it is not likely that it 
II be advisable ever to quarry it as a building stone, especially 
the most beautiful granite is close at hand. At the Marsh, a 
lomitic marble might be obtained. Perhaps a better opportunity 
 obtaining good marble is afforded by the limestone in Union. 
Mr. Wm. Prescott has presented the State with a specimen of 
irble from Sidney. If it is from a wide layer, it may be a locality 
great importance. 

We found on the east branch of the Penobscot boulders of a very 
e statuary marble, specimens of which may be seen at the State 
)UBe. It is one of the most promising specimens of marble we 
re seen anywhere in the State. Without doubt theae boulders 
re derived from a strip of Lower Helderberg limestone, running 
ough the whole of the northern part of the State, and very 
jaibly in two or three different belts. It may belong to the 
ne belt with that discovered by Dr. Jackson in No. 7, R. 7. 
the following is a letter from Mr. Franklin R. Basten of Rock- 
!ma, to Dr. Holmea, concerning limestone and marble found 
No. 7, R. 6, of Aroostook, one township east of the Seboois: 
" No. 6, R*HOK 5, October 22d, 1861. 
Doctor Holmes — Sir : I havo just returned from the marble 
u'ry in No. 7, R. 6. The specimens of the marble which I pro- 
■ei are forwarded to you. The marble looks very handsome in 
ledge. It lays in sheets about 30 or 40 feet long, from 20 to 
feet wide, and from 4 inches to 4 leet in thickness. The log- 
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^g road ijroasmg Big TJmooleae Lske goes wJtbfai 40 rods of this 
nMuble. We had a hard time in finding it. We conid not folloir 
tlie lines at all, and we went entirely aronnd and were abont gir- 
Ing it up when we happened to strike on one side of it. * * * 
The marble was abont 75 rods to the north-east from where 70a 
and I camped. Bespectfally yours, 

Fbaitkuh N. Basisw." 
The amount of marble in the wild lands is a point yet to be de* 
teimined by future explorations. 

Serpentine and ateaiUe. 

Serpentine is a beautiful ornamental stone, and commands a high 
|irice. A large amount of it is found in the northern and north- 
eastern parts of Deer Isle. It may be traced from Torrey's 
Pond to the Beach, and is a mile and a half in width. The rock is 
cut by joints into masses abont three feet square. Small veins of 
asbestus mn through portions of the bed. Other parts are filled 
with the mineral diallage, which appears as yellow spots when the 
rock containing tt is polished. Generally the polished specimens 
are of a dark green color. The rock is quite soft. The bed la 
certainly large enough for all practical purposes, and a careful ex- 
amination will show how great its value is. We were informed 
of the existence of another bed of serpentine in Sidney, but have 
been noable to verify the statement. 

A rock allied to serpentine in its position, chemical character and 
origin IB BleatUe or soapstone, sometimes called potstone. Mineral- 
ogically it is an impure talc, and is known by its greasy feel. It 
has been found at Harpswell, Orr's Island, Jaquish, and in Vassal- 
boro'. It is not generally of the best quality in Maine. The bed 
on Orr's Island is fourteen feet wide, and some of it may be valua- 
ble. Mr. Lang of North Vassalboro' informs us of the existence 
of a perfectly immense bed of rock in YaBsalboro' similar to stea- 
tite. We have been unable to examine it yet. We anticipate the 
discovery in Maine of many beds of serpentine and steatite. It 
would be strange if our asoic rocks, which abound with beds of 
limestone, shonid not also contain these magnesian rocks. 

Limettone. 
Like the granite and clay slate, limestone suitable for ttie manq- 
footure of quicklime ia abundant in Maine, and the looalitiee ore 
21 
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It IB intereBting to compue tJie amonnt mann&ctared now witK 
that burned twent;-five yean ago. In 1836, 400,000 caskn of 
lime were burned in Thomaston, and 100,000 casks were eBtimated 
as tlie total produce of all the kilns in the State. This ia less than 
tiiat manu&ctured annually, at one locality at present. 

Without wearying you, gentlemen of the Legislature, with a 
detailed account of each locality where lime may be manufactured 
profitably, we will present as far as possible a table of the locali- 
tiea, with the per cent, of quicklime which may be made from the 
different limestones. You are doubtless aware that tite purest 
limestone is composed of iS.I per cent, of carbonic acid and 56.8 
per cent, of lime. By burning the limestone the carbonic acid 
becomes a gas, and is expelled from the rock. Thus the purest 
limestone can afford but little more than fifty per cent, of lime. 
The following table gives the per cent, of quicklime manubctured 
from 100 parts of the rock: — 
Thomaston, (different quarries,) Dix6eld, 14.70 

64.50, 54.61, 41.00. Farmington,Titcomb's Hill ,49.40 

Thomaston, Marsh quarry, 42.1, Farmington Hill, 41.40 

(21 of which is magnesia.) Onilford, 41.60 

Camden, 50.00 Industry, 42.10 

Hope, 64.80 New Sharon, 49.60 

L'Etang, N. B., 64.80 Norridgewock, 49.00 

Brunswick, 66.06 Phillips, 36.50 

Starboard's Oreek, 46.60 Rumford Falls, 4S.90 

Lubec, Upper Silurian, 41.80 Strong, 50.80 

Abbot, Witherum'B, 41.90 Turner, 42.90 

Athens Village, 40.80 West Waterville, 4f.40 

Carthage, B. Winter, 60.40 W. Waterville, Crowell's, 50.40 
Clinton, A. Brown, 43.10 Winslow, Wall, 41.40 

Dexter, £. Crowell, 50.60 Winslow, Drununond, 46.90 

Dexter, Pish, 50.10 Winalow, Furber, 43.10 

Dexter, John FuSer, 41.20 Winthrop, 44.30 

Nearly all the above localities will furnish good lime for the ordi- 
nary purposes of the mason. From the following places may be 
obtained a lime of poorer quality, but suitable for agricultural pur- 
poses: Winslow, Waterville, Union, Temple, Skowhegan, Poland,  
Phillips, Norway, Norridgewock, New Sharon, Mount Temoo, 
Livennore, Jay, Harmony, Hampden, Foxcroft, Forks of the Ken- 
nebec, Dover, Dixfield, Athens, Bingham, Carthage and Clinton. 
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Ooncerning the limestonoB which have not been KiialTzed, we 
wonid eay a few words. In Carroll, lime is mann&ctnred exten- 
sively. From 300 to 500 barrels of lime are produced there aniiw- 
ally upon the farm of Mr. Gates. Sixty barrels are manufactured 
annually from a ledge of limestone on Square Lake in No. 16, R. 6, 
of Arooatook. At Drew's Mill in New Limerick lime of good 
quality is manu&ctared extensively. 

Scarcely anything is of ao great value in a new country as good 
beds of limestone from which lime can readily be procured. We 
have the satisfaction of reporting the diacovery the past season of 
a belt of most excellent limestone, and perhaps several of tfaem 
running through the very oentre of the wild lands of Maine. The 
belt extends probably from Moosebead Lake to near the Grand 
Falls on the St. John River in New Brunswick, a distance of 160 
miles, and is often 100 feet thick. If any one has been anxious to 
learn of the existence of lime in Northern Maine, he will surely be 
gratified to learn that it occura in such immense quadtity. 

We of course have been unable to trace ont this belt of lime- 
stone over its whole extent, having seen it only at several local- 
ities. But the rock is so situated that we are willing as a geologist 
to declare that if the principles of the science can be depended 
upon, an enormous amount of pure, generally white limestone and 
narble occura along the line juat indicated, and in some parts of 
tiie course in more than one belt. We have observed it at the fol- 
lowing places : On Moosebead Lake, at Ripogenua Falls on the 
west branch of the Penobscot, in boulders on the east branch of 
the PenobBcot all the way from Winn to the Orand Falls, on Horae- 
ahoe Pond in No. 5, R. 8, in No. 4, R. 7, in No. 6, R. 7, in No. 7, 
R. 7, in No. 7, R. 6, in Ashland, in No. 13, R. 6, in No. 18, R. 7, 
and on the weat aide of Square Lake. Thia rock is represented 
upon the map as the Lower Helderberg gronp, as it belongs to tbat 
formation in the Upper Silurian series. 

We cannot too strongly urge upon the government the impor- 
tance of tracing out thia band of limeatone, that its exact limite 
may be known and alao the most fuvorable situations to wotic it 
either for marble or lime. The Aroostook region is destined to be 
thickly settled in the future, and every additional resource of the 
connty that is made known will encourage immigration thitber. So 
important are the geological relations of this belt of limestone that 
if they were explored scientilloally as welt as practically, geologists 



BClKNTinC SUEVET. gg 

from other States would visit them from motives of scientific in- 
terest. 

Water Lime or Cemenf. 
A h'me that will harden under wat^r, or one that will resist the 
dissolving action of water, commands a higher price than the ordi- 
nary lime of the best quality. It is only by experiment that the 
value of a rock for the manufacture of water lime can be ascer- 
tained, as chemists have not yet been able to discover pre- 
cisely what the essential quality of the cement is that resists the 
action of water so successfully. A large number of the limestones 
of the State appear to us to be of nearly the right quality for the 
production of this valuable substance, particularly the Upper Silu- 
rian limestones about Lubec and Pembroke. 

A etill better rock is found at Starboard's Creek, and its analysis 
shows us atiput the right composition of the limestone to be used 
for the manufacture of this cement. It contains — 

Silica, ----- 14.00 
Alnmina, - - - ' - 16.00 

Oxide of manganese, ... 4.00 

Carbonate of iron, ... s.oo 

Carbonate of lime, • ... 59.50 

Water, .... 1,50 

100.00 
Another favorable limestone for hydraulic cement occurs near 
Capt. Thompson's house, near the end of the Point of Maine. We 
procured specimens for analysis, but the chemist has not yet had 
time to examine them. We expect that hydraulic limestone will 
be found in Aroostook county. 

MateriaiB for the Jifanufacture of Olaas. 
Glass works are generally erected in the vicinity of an abundant 
supply of pure silica or quartz, w the other necessary materials 
eao be more easily transported. An abundant supply of pure 
quartz, such as is necessary for the purpose, is found in Maine, at 
already described. The two best localities are at Liberty aa4 
Oamden. Quicklime or pure limestone and carbonate of soda or 
potash are the principal other ingredients needed for the manufac- 
ture of ordinary glass. All these articles can easily be obtained 
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in the viciaity of the two localities of qnartz mentioned above, aa 
well as Uie aecessary fire wood, at veiy cheap rates. Perhaps 
some enterprising pefson familiar with the manufacture of glass 
ma; be disposed from this representation to erect works of this 
nature in Maine. The citizens would certainly welcome him. 

Materials for the Manufacture of Bricfca. 

An abundant supply of plastic blue clay suitable for the mann- 
&ctnre of bricks, tiles, etc., will be fonnd in the marine clays along 
the coast and the principal rivers, and along the alluvial clays in 
the same and other ^ver valleys to a great height. We simply 
desire to call attention to the &ct that an abundant supply of 
this clay occurs on the St. John River between the Grand Falls 
and the mouth of Little Black River, so that the new settlers in 
the northern part of the State will not be obliged to suSer for the 
want of such useful articles as can be manufactured from these 
cUys. 

Honestonea and lohelatones are cheap articles hut of some impot^ 
tance, particularly in a region where the materials for their manu- 
facture are scarce. The abundant bands of mica schist, and 
sometimes the talcose schist in the State, will afibrd whetstones, 
and the novaculites will furnish honestones of excellent quality. 
There is a beautiful novaculite in the north-west part of Deer Isle, 
which would be well worth working for honestones. The material 
is fully equal to that from any other locality in New England. In 
Kennebunk and York are other localities of novaculite, but inferior 
to the Deer Isle specimens. Some boulders of novaculite are found 
at Phillips, indicating the existence of the mineral in places in the 
Ticinity. 

AgricuUural Qeohgy. 

We will say but a single word upon this topic, as it is not in our 
department of the survey. 

Geology can assist the agriculturalist by pointing oat the origin 
of different soils, and natural deposits of fertilizers. Soils are 
formed in two ways : 1, by the decomposition of the adjacent 
rocks, with the addition of animal and vegetable matters ; 2, by the 
ftddittoD to the natural decompositions of rocks, gravel and sand 
that have been transported from a distance by the drifl agency 
mentioned above. It is easy to see that the determination of the 
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character of the soil is rendered maoh mora difficult b; Afl icoa- 
mulation of these loose materials. Still they are often a benefit to 
the soil, because they add to it certain qualities which it needed 
and would not otherwise have possessed. If ost of the soils of 
Uaine are of the latter character. 

It is very obrions that a protracted exanunation m^t be made 
of the whole State by the agriculturist and geologist of the Surrey 
before much benefit can be derived from their labors. The facts 
must all be collected together before conclusions can be drawn 
from them, and one year's labor can only be preliminary. It is our 
purpose, if the explorations are to continue, to make out a map of 
the State, showing by colors the extent of the different kinds of soil 
everywhere within it. There will be perhaps ten different kinds of 
soil to be represented ; and in the iiotes accompanying the map 
would be explanations of the character of each of these different 
kinds of soil, with a statement of their deficiencies and the kinds 
of fertilizers that are best adapted to improve them. The best 
kinds of soil are the loamy alluvial soils of river meadows. The 
second best are those rich soils derived from the decomposition of 
calcareous rocks, like those in the eastern part of Aroostook connty. 
We say without hesitation that the best farming region in the State 
is in Aroostook county. The soil there is not of the alluvial char- 
acter, but is the best of upland soil. To illustrate the bearings 
of geology upOD agricalture, we would say that the limits of one 
variety of this excellent soil may be seen by consulting our geo- 
logical map of Northern Maine in Fart II. That part of it which 
represents the distribution of the calcareous slates shows also the 
area occupied by this fine soil. 

Naturai Feriitizerg. 
Marl, peat and marine manures are the best natural fertilisers in 
HEune. The distribution of the firat has already been noticed, 
when we spoke of its wide-spread distribution in Northern Maine. 
We believe it is the duty of the government towards its citizens 
in that region to explore these deposits. The latter class of de- 
posits are ably treated of in the Report of the Secretary of the 
Board of Agriculture. The second kind are most extensively de- 
veloped in Maine, as is well known to most of its citizens. We 
would only notice five or six localities of large size, where the 
peat may be used for fuel as well as a fertilizer. Hundreds o 
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r in the State. The obm noticed are on the rail- 
gor; atBluehill; neartbemanhiDThomaston, in 
ford, and (m Ambe^is Lake near Mt. Katahdin. 
b contain phoapliates whick are of the gnaXeti 
rs. Mr. Qoodale's chemical report will show tike 
The marl can also be bnrnt for lime if need be. 
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PHYSICAL aEOQEAPHT, AaEIOnLTUEAL CAPABILITIB3, 

.GEOLOOT, BOTANY AND ZOOLOGY OP THE 

WILD LANDS IN THE NORTHEUN 

PART OP THE STATE. 



NOTES AND SKETCHES 

OF THE WILD LANDS EXPLORED. 

BT E. BOLME& 

PboOBUS or THE PlBTT. 

If yon exftmine a correct map of Maine, and cast your eyes 
upon that portioa of it that gives a delineation of the valley of 
ibe Penobscot River, yon will find that, with the exception of the 
St. John, it is the largeat river in onr portion of that peninsula 
which waa apoken of in a former part of this Report. Ton will 
■ee that it drains a much greater extent of territory than any one 
of the rivers within the bounds of Maine proper. If yon com- 
mence at its mouth and trace np its coarse to the east branch — 
thence tip this branch to Chamberlain Lake, yon will also see that 
it there connects with the waters of the St, John tributariea, 
affording canoe and batteau navigation from its month northward, 
across the widest portion of the State, up to the monument on its 
boundary placed at its most extreme norlhem limit on the shores 
of Boundary Lake on the Canada borders, in all not less than three 
hundred miles. This navigation may be continned into that prov- 
ince some fifty or more miles further. 

This water communication, at an early day, formed the grand 
thoroughfare through which the Indians of the St. Lawrence com- 
municated with those on our Atlantic coast. These connecting 
waters allowed them continuous navigation fbr their light craft, 
except a few short " carries," or portages, by the heavier falls and 
rapids, or over shorter routes where distance might be materially 
saved by cutting across curves, or circuitous courses of the rivers 
and lakes in the route. 

Traditions, among the elders of the Penobscot tribe of the pres- 
ent day, tell of the descent of the Mohawks down the river by 
these channels, and of the battles and skirmishes had with them 
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on the lower Penobscot long before the white man came among 
them. 

The accidental turning ap of the fragment of on ancient sword 
blade, by one of our party, in the Band of the shore, near one of 
onr camps on Lake Montagamonsis or Second Lake, proves beyond 
a doubt, that some of the voyageuni through those waters carried 
other weapons than those necesssary for the chase, or for use in the 
peaceful arts of life. 

This long stretch of waters, and the wild lands drained by them 
above the month of the Sebois, had never been explored save by 
the lumberman and the hunter. Its geological features and min- 
eralogical productions, its physical geography, and its natural 
history, had, up to the date of out expedition, received no special 
attention, nor had its agricultural capabilities, though tested in a 
few localities by enterprising lumber proprietors, been made the 
subject of particular inquiry or public report. 

That a section of the State of such extent and probable impor- 
tance should no longer remain a sealed book, we were directed by 
the Oovernor and Secretary of the Board of Agriculture to pro- 
pare the necessary flotilla of canoes and batteaux and assistants, 
and to give it as thorough an examination as conld be done in ihe 
months of August and September, and report the results. Ac- 
GordiDgly, on the 1th of August our party embarked at Oldtown 
for tiie contemplated survey in a batteau and three birch canoes,* 
furnished with the necessary qnautity of supplies, comprising 
equipments and apparatus required to facilitate our researches and 
inquiries on the rivers and lakes in the forest to be traversed. 

The progress up stream in such a primitive craft, even on a ffr 
vorable pitch of wat«r, must necessarily be slow and toilsome, but 
at low stages it must be slower yet by reason of the delays in 
looking out the deepest channels and the time lost in working over 
bars and shoals where there is scarcely sufficient depth even for 
the ;light draft of our canoes. On account of the low stage of 
the water at the time of our embarkation, the steamers that ply 
between Oldtown and Mattawamkeag were hauled up, and the 

 Ttta Allowing penoDi vera amployed m boatmen and UBiBtanU, tU,, BeDJ^nua 
niomu of Maxfield, EdmonJ H. DaviB of Wayne, CalTin Dearborn of Winthrop, 
irnUam A- Johnaton of Bangor, A. B. Farntr of Bangor, Hnnlej Hardy of Brewer, 
Hd Looit Katobam of Oldbm. BabMqoenUr D«hi HuToh, with hit oanoa, wM ' 
«B|i|ed at the Hunt bm ■• additional Iwlp Uirongh the waaon. 
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IkcOitiea of transportation which the; wonid have afforded and 
Ae consequent Baricg of time were denied ns. We had therefore 
to depend upon our own navigation fbr oonveyance through that 
section of our route, thereby coneuming three days of oar time, 
when one would have been sufficient, could we have availed our- 
aelves of the agency of steam, as is usual in the early and later 
parts of the season. 

On the third day (irom our departure we arrived at " Nickatou," 
or the west branch of the Penobscot, which, to those bound up the 
Mat branch of the river, may be considered the end of the road, 
and the point where you bid adieu to civilization and take your 
plunge into the wild country. There are but four settlers on farms 
above Nickatou village and the Hunt place in No. 3, and but nine 
in the whole range of country between Nickatou (west branch) 
village and the mouth of the Alleguash on the upper St. John — a 
•tretch of not less than 160 miles. The cause of this may be at- 
tributed to the &ct that every township in this route is owned by 
pn^rietors who have hitherto held it for lumbering purposes. 
The State having disposed of ite interest in the lands has not, of 
course, been called upon to aid in opening it up to settlers. The 
proprietors, content with the gains given them from the lomber, 
are not desirous of having tbem settled, thereby avoiding any calla 
of taxation for roads, or riskH from fires which might take place in 
clearing the lands. No particular obstruction was met with in our 
oanoe progress until we came to Whetstone Falls, where it be- 
came necessary to unload and cany by, a distance of half a mile. 
At this place the geologist met with boulders of "encrinal" or 
fosejliferous limestones and other boulders containing fossil re- 
mains which have been brought down from sections above. After 
getting by Whetstone Falls, a fow hours brought us to Hunt's 
Farm, which is situate about midway of No. 8, Range 1. For more 
than thir^ years this farm has been a welcome station, or resting 
place for the lumberman and voyageur as he passes up or down 
the river, and the probability is that it will continue, for years to , 
come, to offer the same conveniences as heretofore, holding the 
monopoly of aflbrding entertainment to the traveller for want of a 
rival establishment of the kind in the neighborhood. A road was 
some time since made from this place into the Aroostook Road at 
No. 8, Range 6, some twelve miles distant. The soil and agricul- 
taral capabilities of tiiis fitrm give a good criterion by which to 
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The Katahdin part; returned od Saturda; afteniooa weD aalia- 
fied with the labora as well the reaults and fruits of their expe- 
dition, and on Monda; morning (18tb) we again pnraued our 
voyage up the rirer. Before night we came to the foot of Grand 
Falls, and there camped. The Grand Falls, so called, are a series 
of rapids and cascades extending several miles, with occasional 
intervals of slack water between some' of the pitches. The whole 
form the most formidable obstruction in the river between Oldtowa 
and Grand Lake. It was a good day's work to get our " luggage" 
and boats up to the foot of the first or upper pitch, and we found 
it necessary to camp, reserving for the next morniog the remainder 
of the " carry" and the getting up to " Camp Johnston" io So. & 
in the 8th. 

The next morning and day proved somewhat rainy, but taking 
an early start we accomplished the rest of the "portage," and 
once more embarked. We found for a mile or two slack water, 
after which a pretty smart carrent met us and continued until we 
came to "Stair Falls." An entirely different rock formation is 
found from the head of Grand Falle. Granite has entirely disap- 
peared and given place to trap rock and sandstone. Stair Falls 
are formed by ledges of the latter crossing the river at right angles, 
and for nearly or quite a mile flooriog the river in successive steps 
or "stairs." In the rocks of the lower step, on the east side, 
were found " trilobJtes" and other fossil remains very interesting 
to the geologists of the party. Even " Louis" — who, by the way, 
is a shrewd and active member of the Penobscot tribe, and no mean 
representative of the aboriginal race— became very expert in hunt- 
ing up specimens of the kind. 

On the 23d we arrived 'at Johnston's Gamp in Mo. 5 of the 8th, 
This camp had been constructed two year's previously by one of 
our party (William A. Johnston) and his partuer for the accommo- 
dation of their men while lumbering on this township, and we 
fonnd It a very convenient stopping place for a few days, and from 
which different parties could proceed to examine the several local- 
ities in the neighborhood which promised to be interesting. These 
were the adjacent mountain, called the " Traveller," and some of 
its spurs ; the rock formation at the dam at the outlet of the lake 
a mile or two above ; the Stair Falls below and Bowlin Fond ; 
Jeriy Lake and Murch's or Horseshoe Lake on the caatem section 
of the township. The trap rock of the mountains, the " Silurian 
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dear the prenent incambents from the soil, and allow a new race of 
pines to begin tbeir growth, and to make good, in tbe coarse of 
jeare, the loss of tbeir anceatora. 

The shores of this lake are low and rocky. Tbe rocks' are prin- 
crpaUy trap rock, broken and strewed in profusion over the surface. 
Abundant signH of mooae, deer and bear were met in our ramble, 
and occasionally an otter slide was seen on the margin of the lake, 
but tbe animals themselves were careful to keep themselves out of 
our way. Similar rock formation, but not quite so many decaying 
tmnks of heavy pines, were found on the way from Bowlin to 
Jerry Lake. The westerly shore of this lake was the terminus of 
onr ramble eastward from our camp. Turning to a north-westerly 
coarse, wc traversed the section between this and " Murch's " 
(Horseshoe) Lake. About a mile east of the stream, or outlet of 
this last named lake, (the waters of which pass Into Bowlin,) while 
travelling over a well timbered hard wood ridge, we snddenly came 
to one of the largest boulders that wo ever saw. It stands com- 
paratively alone, isolated, as it were, in the midst of tbe forest. It 
is closely surrounded by a thick and heavy growth, while from it« 
top have grown up another forest of stately trees, far overtopping 
tiiose of the forest around and below them. This boulder is com- 
posed of the encrinal or fossiliferous limestone, the eite of which 
we afterwards found further west. We ascertained on measurement 
that it was 200 feet in circumference. Its walls or sides were nearly 
perpendicular, though worn and furrowed by the abrasion of water, 
either before or since its removal from its parent bed. The height 
was IS feet, and the area on the top nearly as large as its base and 
quite level, and was covered with a small wood lot. A soil had, by 
some means, been formed there, and birches, maples and cedars had - 
spmrig up and grown, some of them, to the size of eight and ten 
inches in diameter. In one of its clefts a family of hedgehogs 
(EreSttzon dorsaiuB) had taken up their residence, but were too 
snngly ensconced in their " lair " to allow us to reach them. We 
found &at, although a "feeble folk," like the cony of oM they 
bad "built their bouse in the rock," and defied us to dislodge 
them. So we "left them alone in their glory," and passed on. 

Before starting on this expedition, we had received several 
Tagne accounts of an island in a lake somewhere in tbe neigh- 
borhood of the Bowlin, in which were sundry galleries and a 
tmwe of ourioas form and constraction, "not made with hands." 
22 
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daace of boulders, and also a ledge of the fosBiliferons limeBtonc 
of the Bama character of the large boulder juat described, fwd of 
tfaoae found at the Grand Falls, the Hunt Farm, aod as low down 
the river ae Whetstone Falls. After a walk of abont three-foorths 
of a mile from onr camp, we came to March's Lake, nsnally called, 
from its shape, Horseahoe Lake. At the westerly end of thislake, 
and a few rods from the shore, was the long songht for island. 
The water was sufQcienlly low to allow of our wading to the spot. 
It proved to be a portion of the limestone ledge we had just 
passed, rising up Arom the water about 20 feet, and say from 200 
to 300 feet in citcumference. Its top was covered with bashes and 
small trees. The caves talked about, proved to be large tubes or 
tnnnels from three to four feet in diameter, worn smoothly, as if 
by running water, in a horizontal position, completely through or 
ftcrose the island. These tunnels are at the base of the island, 
and,' of course when the water in the lake is high, are nearly 
or quite submerged. They are at right angles to each other. 
The water was sufBciently low to allow us to cteep through them. 
At the place where they cross each other, is a room, or cavity not 
qnite eight feet in diameter and about five feet in height. There 
are but two main tnnnels or tubes which perforate the island. 
There are three others commenced, but they pass only a little 
' way before they run into one or the other of the main tunnels. 
This limerock, as we have before stated, is fossiliferons, and 
contains several species of organic remains, and the whole of this 
portion of the lake is floored over, as far as we examined, with the 
same rock, the flooring being qnite level, and is covered with a fine 
silt or deposit of limestone particles, which render the water turbid 
when disturbed at the bottom. Here, then, is the site or parent 
bed of the limestone boulders, which we found scattered along4)nr 
pathway from Whetstone Palld to the lake. The questions, which 
an examination of the place gave rise to, are : What has worn 
these tubes or tunnels through this solid rocky islet f There is no 
current of waters in the lake, and if it had been done by currents 
of water, why are they worn at right angles to each other F Was 
the site of this lake, or this portion of it, once a ridge, or moun- 
tain of limestone, which has been carried away by some tremendous 
sweep of waters and ice, and a basin thus excavated down to the 
present flooring of the lake, leaving only the lonely island before 
us as a witness of its former location f These queries and others 
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ftmonay point of view. At any rat« they are InBtnimental in giving 
tbe Penobaoot Inmbennan succeuftil triumpha over the obetocles 
of natnre, hardly iiTalled in any other conntiy. We noticed, how- 
«ver, wiother inevitable resnlt of anoh flowage. Thonsands of 
ttorea of splendid interval land, on the banks of the atreams floir- 
ing into, and the connecting thoroughfitree of, these lakes, are 
Mabmerged a ^«at part of the year. As a natnral consequence, 
the beautifiil forest growth, with which they were once covered, is 
killed, and is Mling in every direction. This gives mi unpleasant 
iqtpearance to the otherwise beaotiftil scenery, and to the eye of an 
■gricnlturist seems to be rather a wanton deetmction of so much 
Tftlnttble soil. Bat it belongs to those who flow it, and they have a 
right to nse it in ench way and manner as shall give them tho most 
profit. 

Between Grand and Second Lake, or as the Indians call them, 
Montagamon and Montagamoneis, is a wide extent of this now sub- 
merged interval land. On the western upland margin of one of 
tiiese tracts, on Trout Brook, No. T, in R. 9, the Messrs. Pingree 
A Go., have made an excellent &rm (Tront Brook Farm.) We 
finmd this larm under the management of Mr. Berdeen, assisted by 
three hired men. It is in rather a retired situation, being about 
&irty mfloB from any other human abode. The soil is excellent 
and very prodnctive* It is principally devoted to the production 
of hay, bnt gnia and roots are also raised in abundance. The bay 
crop, that had just been sccared, was estimated at 100 tons. We 
called here for Messrs. Ooodale and Packard, who had made it a 
stopping place while we were at the Bowlin Lakes, and who had 
found it an interesting locality for their botanical and entomolog- 
ical excursions, and had enriched fhdr collections with a fine 
variety of specimens in each department. Learning that the water 
in the thorongfafare between Second Lake and Webster Lake was 
very low, it was thought advisable to engage a team of oxen to 
"tote" our "Inggage" by land, there being a "supply road" be- 
tween the two, (ten miles,) the best vehicle of conveyance being a 
■led. Mr, Berdeen very kindly engaged us a strong team, and 
Prof. H. having packed up a barrel or two of geological speci- 
mens, to be sent oat into the world by the " first sleighing," we 
all {TOshed forward to the head of Second Lake, and camped foi 
the night. 

Sledding in August would not seem, to an " outsider," to be the 
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" carry," and we accordingly dismiased onr team and faithfol team- 
ster, who had moved n8 bo quietly and carefully over the rongh 
pathway in the forest, that not a ^gle article of our load and 
apparatus was lost, misplaced or hroken. i»>(h 

The dam at the foot of Grand Lake flows back, and makes slack 
water to this place. Here the proprietors have built another dam, 
for the purpose of flowing back to the " cut," and husbanding the 
water for use in spring and eady summer in driving their logs. 

After dinner we loaded our canoes and batteau, and again em- 
barked for our onward voyage across Webster Lake. This is a 
very pretty sheet of water about three miles across, and we were not 
long in arriving at the "cut" at the head of it. On the way Prof. 
H. stopped to examine the geology of a rocky point which jutted 
into the lake, where he found some more fossil remains. For years 
and years, and, for aught we know, ages, this shore, where we had 
now landed, was considered the extreme point, the " ultima thule," 
of Penobscot river. Although a short mile from this, another lake 
is found connecting with a chain of lakes still further on, yet, all 
waters above and beyond this point were considered bona fide 
tributaries to the St. John, and for the best of reasons, viz., be- 
cause they ran that way into the St. John, and the portage of a 
mile across was the boundary between Penobscot and St. John 
rivers. As soon, however, as the keen-eyed Penobscot lumber- 
man came into this section, the first view of the "lay of the land 
convinced him that, if the upper waters had never run this way, 
they could very easily be made to, and that, by bringing this about, 
a large and rich country, whether for lumber or other products, 
would be annexed to the Penobscot valley. More thorough exam- 
ination disclosed the fact that a ravine, evidently once the bed of a 
river, extended through from lake to lake, and that there was a 
moral as well as physical certainty that the waters of the next 
lakes above (Telos and Chamberlain) once bad their natural outlet 
through this ravine, and thence to the ocean through the Penobscot 
— that from some canse or other, probably from the collection ol 
wind&lls and t^ washing of the sands, &c. at the shore, this natu- 
ral channel became obstructed, and the waters, being dammed up 
here, found their way in a low place in the upper Chamberlain, and 
flowed thence into the St. John. After a thorough exploration ol 
the ground and the lakes above, a charter was granted and permis- 
MOQ given by the Legislature to make a "cut" between the lakes, 
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water into its original but long anested chanael. 
rdingly done, and done, too, in a thoroogh and effect- 
By tbia operation, Chamberlain Lake now affords the 
^b^Jake that has two outleta — one at its nortbem 
s sofithem extremity, and ia constantly ponring its 
iueoosly into the Penobscot and into the St. John, 
aced in the cut about forty rods below Lake Teloa, 
flow of water oan be regulated for lumbering opera- 
f good larm baa been cleared here, and a honae and 
ite use. This &rm baa been ne^ected for some yeara 
recently been pot into cultivation and improrement 
inel, £sq., of Bangor, who hod several men here at 
Topa of grain, potatoes, &c., looked well, and the 
^aged felling trees, preparatory to an extension of 
Eay, grain and roots are much used in lumbering 
d these Crops are produced with ease and abundance 
that have thus far been divested of the forest, and 
Ilia porpose, as the soil ia well adapted to snob pro- 

d a team and sled to haul our luggage and boats 
Webster to Telos, and in ^le morning (Aagust 30) 
'd. Lake Telos is about five miles across, aurronnded 
ilia of land, especially on its southern side. Qoite a 
land has been cleared on its soutbem margin, which 
iturage for oxen and horaeB, which have spent a wio- 
n in the lumbering business, and are turned out in 
a recruit both ^sh and strength, preparatory to a 
sir labors during the coming winter. An examina- 
)f the ledges on different parte of the shores of this 
le discovery of very interesting fossils, and so inters 
professor become in the research, that he hauled up 
I proposed to devote part of the next day in their 
ArraDgements were accordingly made for his bivouac 
g; just mentioned, during the night, and the remain- 
rty pushed forward with a view of i)|pching the farm 
Q Lake before night At that place it was agreed to 
for a few days, from which we could make excursiona 
irte of the adjacent region. From Lake Telos we 
>and Pond, which is only a part and parcel of Teloa, 
o a smaller circle. From Bound Pond we passed 



BCUHOnC BDRVBY. $45 

titroogh a dagigish thorong^i&re, kboot a mile or more id leDgtii, 
into ChunberluD L^e. This is one of the largest lakes iu tfais 
section of the country. It is nearly'or quite 20 miles in lenglii, 
stretching in a north-westerly and soath-easterly direction, and 
varies from two to four miles in width. It is capable of accommo- 
dating heavier craft than birchen caooee and light batteanx, but 
none as yet hare been launched upon it. Its remote situation from 
the usual route of civilized life, and the difficulty of access to it, 
have as yet prevented travel enough over it to warrant the expense 
of more commodious craft to navigate its waters. The time, how- 
ever, is not iar distant, when those who visit Mooaehead in quest 
of faedth and pleasure, will be unwilling to return until they have 
also made a trip to Chamberlain and Telos. As we entered the 
lake, we found the wind breezing up ahead of us, and it soon be- 
came evident that, loaded as we were, it was rather a seriona 
matter bow we " trimtaed ship " so as to pass along safely. Turn- 
ing to the left, we coasted up the southerly shore to Black Point, 
where we stopped to bul boat, and " take an observation." The 
rock formation here indicated that we had passed over the fossilif- 
etQDB region, and come upon a breccia or conglomerate of slate 
and old sandstone, apparently fused together. From titie point 
there is a fine view of the " Ofaantberlain Farm" in the distance on 
tiie opposite shore. The cluster of buildings situate on a slope 
rising gentiy frt>m the lake, looked like a little seaport in the wil- 
derness. Instead of steering directly for them, the force of the 
wind compelled our canoemeu to steer in another direction, in oi^ 
der to get under the lee of the opposite shore, and even then the 
spray from these frisky fresh water billows, dashing over the gnn- 
wales of our frail birchen cockle shells, made it necessary for us to 
bail oRen, lest we should soon have as much water within as with- 
out ; but we, however, succeeded in reaching our " port" with no 
other damage than a little wetting of ourselves and cargo. We 
had letters to t&r. Locke, the foreman of the farm, and were soon 
domiciled in comfortable quarters. This farm has been eeteblished 
here by Keasrs. Pingree & Co., and is conducted on a pretty large 
scale. Between 200 and 300 acres have been cleared and put into 
grass. A half a dozen men are constantly employed, and an im- 
mense amount of hay, grain and root crops is raised here, and 
used principally for supplies for men and teams in lumbering in the 
neighborhood. A large stock of cattle, horses and hogs is also 
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tiiongfa a lesB eleTation of water ia often enfficient for its parposes. 
The thoronghiare from this into Eagle Lake is not very rapid, and 
the land on either side is rather low, bat apparently of good qual- 
ity, judging from the patches of bine joint and other natural 
grasses found frequently growing on its margin. As our coarse 
was now down stream, me were enabled to make progress with 
proportionably less labor than before until our entrance into the 
lake, when we met the wind breezing ap ahead of us, and found it 
necessary to coast along nnder the lee of some islands, which 
broke the force of it, and enabled us to make the eastern shore 
in safely. Bnt soon after noon we were obliged to haul up on 
" Merrill's Point," aniL await the passing by of a squall of wind ^ 
and rain, until near sunset, when, it becoming more calm, we ag^n 
pushed forward to a landing near the foot of the lake, called the 
" Merrill Farm." This is a clearing made by a Mr. Merrill, who 
lived there several years, but a few years ago abandoned it. We 
found here abont 10 acres cleared, the soil a gravelly loam, yield- 
ing heavy crops of grass. The crop of this year had not been 
mown, and that cut last year, consisting of 30 or 40 tons, remained 
in stack and in bam. A clearing on the opposite side of the lake, 
of 15 or 20 acres, as far as we could judge in passing by, appeared 
to be of still letter soil, and capable of producing heavier crops 
than the Merrill place. 

Three of onr men — Farrar, Hardy and Louis, who had preceded 
us a day or two to the foot of this lake, with a design to hunt 
moose and deer, which are generally abundant in this section of 
the lake country — met us in the morning at tbis place. . Owing to 
the prevalence of winds and showers, they were tmsuccessful, 
although they came upon the trail of several, but we were not able 
to wait to give them more time for the chase. 

The morning of the 6th was bright and calm, and we made good 
headway down the rem^der of Ea^e Lake and through a short 
thoronghfare into Churchill Lake. These two lakes are nearly of 
the same size, and, when the water is high, may be considered 
abnost one sheet of water, extending in the length of both nearly 
40 miles, and varying in width from two to three miles. On their 
shores and streams emptying into them are still f&cts of good 
lumber of various kinds, as well as much good soil both of interval 
and upland. Near the foot of the lake we came to a clearing, 
occupied by an Irishman by the name of McAfferty, but the prem- 
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isee teemed to be deserted, and his ritaat; locked. We, bowerer, 
took the liberty to make a draft upon his potato and tamip pat«ft, 
which we found to be well stored witii an abundant crop. A UUIe 
below thia we came to the great dam. This dam was built b; th« 
lombering company whose dams and cuts and locks we had passed 
through and passed over from tiie outlet of Grand or Mont^amon 
Lake to this. This was a heavy and ezpenuve dam, having a lift 
of nearly 20 feet, and requiring strengtJi to re»st an enarmooa 
pressure of water, in order to flow back to the lock at liie outlet of 
Chamberlun, not less than 30 miles. It has given away twice . 
since it was built. The last time waa about three years since, and 
9 is not yet repaired. Measures had been t^en to repair it during 
tiie present eeaaon, and suppUea collected at the Ohamberlain Farm 
for that purpose, but the troubles of "secession" and consequent 
prostration of business prevented. Here we again met with gran- 
ite boulders, a rook which we had not seen since we \6ft the Grand 
Falls on the Penobscot. We found tt necessary to carry our lug- 
gage over a portage of nearly a mile and a half in length, but after 
liftiiig our boats around the dam, they were ran down the rapids to 
the end of the portage. We are now in the Allegoash river, and 
we find the water low and the current swift «id strong, and this 
continued until we reached "Long Lake." This lake is about 
fourteen miles in length, ajid from one to two in widtb. The banks 
of the ADeguash above this lake are low, and covered with black 
(evergreen) growth. But very little hwd wood growth could be 
seen. The shores of the l^e, however, are higher, and in some 
parts are fine swells and ridges of mixed growth, indicative of good 
soil. We had a favorable time in navigating this lake. The 
weather was calm, and the water very still, affording frequent op- 
portunities for landing on the shores for oollecting geological or 
botanical and other specimens. 

About noon of the 6th we arrived at "Gary's Depot," a large 
&rm belonging to the Messrs. Cary of Hoolton. This farm is 
neariy at the foot of an expansion of the river, called Long Lake, 
on the west shore, and in the line of a " supply road," cut from 
Ashland to "Seven Ishiuds," in the upper St. John. It is a 
clearing of one or two hundred acres, well set to grass, and 
Wording large crops of hay and abundance of pasturage fbr the 
horses and cattle employed during the winter in lumbering 
operations in the vicinity. A convenient finite of buildings have 
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been erected, and the estaUuihment makes a very welcome depot 
for the voyageurs who go up or down the river. We found the 
soil of good quality and produotiye. It was under the charge of 
a Mr. Priestly, a Scotchman, who had in his employ a couple of 
Madawaska Frenchmen, and who were veiy busy in felHng more 
trees, preparatory for crops another je^x. Mr. Priestly received 
OS very hospitably, and g^ye us such aid as the wants of our expe- 
dition required. According to previous arrangement, we divided 
our forces here, for the purpose of exploring a wider extent of 
territory. Professor H., with Ooodale and Johnson, took an 
*' overland route,'' (18 miles to Seven Islands, with a view of go- 
ing up to Baker Lake, the head waters of the St. John, and thence 
down to Madawaska. Messrs. Packard and Farrar were directed 
to proceed directly to Fort Kent, and thence into the Eagle Lakes, 
and down the Mactuas to Presque Isle. The remainder of the 
party were to proceed down the river to the month of the St. 
Francis, and up that river to the boundary line. A team and sled 
was engaged to carry Professor H. and canoe across to Seven 
Islands, and the rest of us continued our voyage. About eight 
miles below this, we came to another lake (Pataguomgonsis) nearly 
three miles in length, which is a very fine sheet of water, and the 
last of the Alleguash aeries of lakes. After leaving this lake, we 
found the river low and rocky, the men having sometimes to get 
out and drag the boats over shoal places, causing considerable de- 
tention and dday in our progress. 

About 20 miles below Gary's depot, we came to the Monroe 
Farm. This is a fine clearing and farm on the Ingersoll township, 
(No. 15, in the 11th,) owned by a Mr. Monroe, a Scotchman, who 
has been here twelve years, and by his industry and perseverance 
has made him an excellent farm and has put up good buildings. We 
counted sixteen head of cattle in his pasture, together with ten 
bogs by way of gleaners to the neat stock. He also had a gang of 
men reaping a fine crop of wheat, whidi was a very good one, the 
straw being bright and strong, and the berry (dump. Owing to 
the prevalence of wet weather in the spring, this wheat, he in- 
formed us, was sown late, and consequently the harvest, (Septem* 
ber ?th,) was also late. Among other appendages to the &rm, we 
found a large kitchen gparden, well filled with roots and cabbages, 
and also a patch of Indian com, bat he sadd he had not succeeded 
ift ripening this crop. The staple crop withiiim is grass, the bay 
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in EffliDebec County. It is situate in the forks of the rivers St. 
John and Alleguash, and is an excellent tract, principally of allu- 
Tial soil, and very productive. He has been here eighteen years — 
has been very saccesiful in his farm labors — has furnished himself 
with good farm buildinga, and was engaged at the time in building 
a large and commodious barn for storing his increasing crops of 
hay. Wheat, barley, oats and roots and hay are his staple pro- 
ducts. He has raised Indian com, but as the other products are 
so much easier raised, and more in demand, he cultivates them ex- 
clusively. The sales of his surplus produce last year amounted to 
$800. Our course now turned easterly. We found the St. John 
waters nearly aa low as those of the Alleguash for some distance, 
but it gradually grew deeper, and afforded us better boating. A 
passage of twelve miles brou^t us to tJie mouth of the St. Fran- 
cis, which comes in from the north, and is one of the principal 
tributaries of the St. John, its source being some 15 miles further 
north, in the province of Canada East. From the month of the 
Alleguash to the mouth of the St. Francis, the St. John passes 
through a deep valley or gorge, formed by a lofty ridge of hills on 
either side, skirted at their base by a narrow strip of interval be- 
tween them and the river on each side. Sometimes these hills come 
quite down to the river's bank, leaving a margin sufficient only 
for roading. 

The rocks are " calcif^rous slate," but none of them form any 
obstructions to the river, which flows onward with a strong and 
steady current, excepting an occasional rapid not very difGcult to 
navigate. Below the St. Francis the matgh of interval widens, 
and the hills in the rear are not so steep. At the month are a few 
islands, some two or three of which are excellent for grass, being 
overflowed sometimes in spring, which causes them to bear every 
year heavy burthens, and ths interval opposite is also exceedingly 
productive. Mr. Sav^e, whose farm comprises a portion of this 
interval, and also two of the islands, stated to na that he cut two 
hundred tons of hay last year. 

Leaving part of our supplies and other luggage at Ur. Mellows', 
who very kindly took charge of them, on the 10th we turned our 
course northerly up the St. Francis. This river is of some geo- 
graphical consequence, as being the boundary between three sepa- 
rate governments. Its west bank is in the State of Maine, and 
therefore a part of the boundary of the United States. Its eastem 
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in place in the tipper St. Francis, until we came within foar 
miles of the monument, when we met with a ledge of slate and 
limestone, cropping out on the Canada side. 

We were detained a part of a day by rainy weather, but arrived 
at the monument* on the forenoon of the third day of onr voyage 
up. The same cbaracteri sties of soil and growth as was found be- 
low, also predominate on the ehores of the lake, but further back 
from the water are good tracts of pine and hard wood. While in 
camp here, Hardy and Louis went out in the evening, and speared 
a lot of white fisbj which at this time were quite abundant in these 
waters. We have seen specimens of this same fish {Coregonus 
aSfusf) caught in the Madawaska Eagle Lakes, at the head of Fish 
River, and at certain seasons of the year quite a business is made 
by the Madawaska people in catching and curing them. 

Having made what observations we could at this point, and col- 
lected such specimeuB of rock, bird, fish, and other objects of 
natural history, as we met with, on the 14th we turned our prows 
abont, and retraced our way down stream. The current, and the 
wind, and the weather, were all favorable, and the next day we 
landed again at Mellows', on the St. John, where we camped for 
the night. 

Here ended the principal esamination of the wild lands for this 
season. The facts that were ascertained on the route aSbrded ns 
both satisfaction and regret ; — satisfaction with regard to the de- 
velopments which we have been able to make of the fertility of the 
soil — the abundance of water power for various purposes in the 
future — the discoveries in economic and scientific geology — the 
collections illustrating our natural history, and the observations of 
the agricultural capabilities which now lie slumbering throughout 
the territory passed over ; — regret, that this fine country shonld 
not have been retained iu the hands of the State, instead of having 
been sold to individual proprietors. A misapprehension, or rather 
an ignorance of its real value, induced what, with deference, we 
consider to have been a very mistaken policy with our govern- 
ment. The idea has prevailed, that all these lands were suitable 
only for lumbering purposes — that they constituted a vast "pinery," 
valuable only for the production of timber, and little else. Hence, 



■ThUmonameBt isaheftvy obeliskorcutiron.plAcedthtraby then 
if tha boandsr; rarv«j, ia 1862. It Etnnda on tht nuMt northerl; point of Uainc 
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eveiy towDship draioed by the Penobscot, we believe, has teen 
■uSered to pass oat of the posaeaeioQ of the State into that of 
proprietors. They, as is very natural, hold it for the purposes for 
which they bought, and are anxious to keep it in a wild condi- 
tion, productive only of the growth and yield of different kinds of 
lumber. Had the State retained these lands, and opened roads, 
and given facilities to settlers as it has in Aroostook, a very differ- 
ent condition of things wonld long ere this have existed there. 
Here is a healthy and naturally fertile territory, capable of sup- 
porting, at a very moderate computation, 150,000 inhabiUnts,* 
completely shut up from settlement, and occupied at present by 
only abont forty persona. 

We will not dwell upon this subject here, but we trust no offence 
will be given, if we express our firm conviction that, if a difierent 
policy had been pursued in regard to our public domain in this, the 
very central portion of the State, many sections of these solitary 
wilds, where the "bear roams, and the wildcat prowls," would 
long since have yielded to the woodman's axe, and the silence that 
now troods over them given way to the hum of cheerful labor and 
productive industry. 

An earlier survey of this kind would have led to a very different 
state of things, and been repaid in a tenfold ratio. That this is 
not an idle and visionary fancy, is abundantly proved by the his- 
tory of the Aroostook. The survey and exploration of that region 
nearly thirty years ago, led to a true knowledge of its value, and 
to a settlement of the boundary troubles. There were then only 
about a dozen families on the whole length of the Aroostook River. 
The liberal policy in regard to the lands, led to their settlement, 
and the contrast between the true importance and practical utility 
of the present " status " of the two regions is singularly striking. 
They both lie in the same range of latitude, but, in addition to the 
increased and increasing taxable value of property in the Aroos- 
took, thereby contributing to the strength of the State, and pro- 
moting public prosperity, your call for aid in the hour of the 
nation's peril is answered with a shout and a bound from thousands 

■Themiters of tb« Pcnobwot, St. JoliD and St. Francis, the mnin chnDnelflor 
which we truTcrsed, dnilD, any 100 townahipa, or 2,400,000 ucru of land. Allow- 
ing to thfw towDsbips only 1500 inhabituilt u ui tvcrAgc, anJ jaa hav« 1GO,000. 
Or, Uk« kDothar tiew, and mllow only one pnaon to every 25 Mra, and yon hsTe 
90.000. 
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of her robaat and stalwart sons, who, rushing to the rescue, swell 
the heavy battalions of your army, and proffer their fortanes, their 
strength, and their lives for their country's salvation. Call opoD 
the neglected wilds of the upper Penobscot, and the answer would 
be an empty echo. Is not the true value and reward of liberal 
State policy well demonstrated in this ? 

The next morning (16th) we reloaded our boats, and started, 
"homeward boand," down the St. John. Daring our absence up 
the St, Francis, Professor 11. and party, who had found the river BO 
low as to prevent his reaching " Baker Lahc," turned about, and 
had passed by, leaving a request that we should meet him at Wood- 
stock, the route that way being the most feasible for our return. 
Accordingly, we pushed along as fast as strong and willing hands 
and a lively current would propel us, and arrived there on the 
noon of the 19th. 

At Fort Kent, we stopped a short time to exchange greetings 
with some old friends, and to receive letters and papers directed 
to that office for our party, and which were indeed necessary to 
"post us up" with the world. For nearly two months we had 
had no communications from the world without. We bad literally 
enjoyed what Cowper so devoutly prayed for — 

"B lodge ID K>m« lUt nildemcu, 

Some boDQdlesB contiguil; of aluule, 
Where rnmora of opprwoion and deceit, 
Of unsucccnfal or Buocewful wu. 
Might nerer reach use more." 

As if to make the contrast complete, on our approach to the 
village the stars and stripes were almost the first object that met 
our gaze, as it spread its folds to the breeze, and the exciting 
strains of martial music saluted our ears. On landing, we found 
that a company of hardy pioneers had, through the influence of 
Ur. Stevens, the active host of the Fort Kent House, volunteered 
for the service of their country, and were preparing to leave for 
the Potomac. 

A voyage down the St. John is an interesting one. We had not 
time, however, to make all the observations and inquiries, and to 
dote all the peculiarities of scenery, and soil, and agricultural con- 
dition, that presented. One thing, however, was very evidently 
lacking along the settlements we passed. There is not that variety 
of manufactures among them that there should be. Lumbering 
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ara and years been their leading and all-abBorbicg btisi- 
tivating their land the next, bnt thia has been secondary 
dinate to the first. These two pursuits have given the 
iving, and many have thereby accnmulated considerable 
it when lumbering comes to a stand-still, they all stand 

iced that the " iDtervaU " on either side of the river, es- 
etween the Little Madawaska and the Grand Falls, are 
ad more fertile than those higher up. These are occnpied 
Y by the descendants of the French Acadiane, who set- 
them at an early day, and they seem perfectly contented 
!e the simple habits and customs of their fathers, little 
themselves with the progress of improvements in any of 
jial arts. 

ZCLTUBAL AniPTATTOH OP THE WiLD LaNDS ExFLOBED. 

lobscot, passing in its general direction from a northerly to 
I point, through an extent of 2J deg. of latitude, and in that 
10 rising to quite an elevation from the sea, mnst exhibit, 
sectioDB of its course, a considerable range of climatic 
, and, consequently, of agricultural capability. The first 
□snally asked by a farmer, when wishing to ascertain the 
al character of any northern location, is — "Can you 
>n com there ? " This crop seems, by common consent, 
criterion by which to judge of the climate and its agri- 

[ that the line which bounds the northern limit of Indian 
ring in Maine, is a very irregular one, as, indeed, might 
ed, coinciding, as it does, with the isothermal line, and 
he line of latitude. We find that the elevated or moun- 
ct, — which, as we have in a former part of our report 
, formed a part of a triangular belt, having its base on 
n border of the State, south and north of TJmbagog, and 

easterly to its apex in Mars-hill, — is not a sure com' 
region. Com can be raised with certainty within a few 
;fa of TJmbagog. It is raised with less certainty on the 
3, and again with more certainty on the northern side, as 
links down toward the shores of the St. Lawrence. The 

extends into this belt, and hence, while in its lower 
)ra is a safe ^d profitable crop, in its upper section we 
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find it a precarioiiB one ; while further east, on tlw same line of 
latitude^ it is agaio found more certain. 

At the Trout Brook Farm, we found two parcels of corn grow^ 
ing — one of them (27tti August) nipped by frost, while the o^ier, 
on a more elevated piece of land, was not touched. At Monroe's 
&rm, on the AUeguash, wo fonnd, as we have before stated, a 
small patch, which had not been frosted, but were told by Mr. 
Monroe that he had not been able to mature it. Still further nortb, 
Mr. Bolton, who, as we stated, has a fine farm at the confluence of 
the Alleguash and St. John, informed us that he had some years 
raised as good com as ever he had raised in Augusta, (his native 
place,) although it was not a sure crop. Some have attributed 
this trouble to difference of soil, but it is more attributable to 
mountain and lake influences on the temperature, as well as to the 
^t that, owing to the immense extent of the forest, the earth, for 
a great breadth of territory, is kept cool and moist. The sun can- 
not penetrate among the leaves and branches of the trees to warm 
tlie soil to any great extent. Hence it is fair to infer that the 
climate, in this respect, will be materially changed, should the coun- 
try become cleared. The experience of " old settlers," we believe, 
will corroborate this, and, therefore, althongh there will probably 
always be a tract of country where corn will be uncertain and 
unprofitable of culture, we may predict that this anti-corn locality 
will be much reduced in extent by the clearing np of the land, and 
opening it to the sun and the warm southern breezes. 

Wh&U. The soil over which we passed is as a general thing 
well adapted to wheat growing, and the climate is also favoraUe. 
The first crops on bums, is generally heavy and remunerating, bu;t 
after a year or two, the natural enemies of this valuable crop begin 
to multiply as on the older farms, sometimes making snch inroads 
as to reduce 'be profits very materially. Hence, not so much 
wheat is raised where there have been cleariugs, as there is of some 
of the other cereals. In one or two instances, on the St. John we 
saw very fine fields of wheat growing in healthy luxuriance in 
isolated clearings on top of high hills, where a "chopping" had 
been made in the forest and burned off for this very purpose, of 
wheat growing. The reasons given for growing wheat in such 
out of the way places, was the fact that the midge and the fly and 
aphis would not find the spot for several years, and the crop would 
Bot suffer from their depredations. Still wheat is not so much 
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" Btack-knot" would let them alone. This Bingolar disorder is b; 
DO meoDS confined to civilized life. It was frequently met wit! 
far away in the forest, thirty or forty miles from any ^rdens o 
cultivated fniita — fastening itself upon the wild cherry trees am 
disfiguring and blighting them as severely as any ever seen in tb 
gardens in the oldest sections of the country. 

The "high or bush cranberry," {Virburnum opulus,) and th 
common lowland cranberry, (Vaccinium Oxi/ooccus,) are foum 
abundantly, the first by the side of streams and swampy lands am 
the latter on the wet meadows and bogs. 

Slock Raising. The wild lands which we examined, are capabl 
of making an excellent stock growing country when cleared an< 
laid down to grass. It is true that the length of the winters an< 
the consequent longer time required to feed from the crib serve ii 
the minds of some as a drawback, but there is a compensatiu] 
principle in the superior advantages for grass and bay during th 
summer season, brought about in part, by the covering shelter c 
the snow which protects the earth and the herbage, until the seaso 
is too far advanced for any injury to arise from too much freczin] 
and thawing, during the transition from winter to summer. If { 
were not for the losses oRen occasioned by wolves and other wil 
animals, the Upper Madawaska section might grow almost unlin 
itcd amount of wool and mutton. The rich intervals and upland 
BO well adapted for forage crops, would yield ample supply fo 
winter feeding, and the cool and breezy slopes and tops of thei 
hills would give the best of pasturage for them. It is to be hope' 
that in time, this important branch of husbandry will receive mor 
attention in that part of the State, and their flocks increased as fat 
as is compatible with safety in the investment from beasts of prej 

The abundance of pasturage and the good condition of the cattl 
and horses on the few clearings now to be found along the rout 
we travelled, is a practical demonstration that such stock may b 
advantageously raised in those townships as soon as the forest ca 
be changed into a grass growing field, and that can be done i 
two years from falling and burning the trees. 

Natural History op Wild Lands. 

Although our exploration of the wild lands occupied but a pat 

of the season, and embraced a small portion only of that section ( 

the State so designated, our researches in reference to its Natnn 
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ended with good sacceaa, ao &r as the collection 
the cabinet and fixing or making certain of tocali- 
aed. 

it facts were obtiuaed, which are reaerved for the 
Y, with such additions as fatnre explorations ma; 
borated and published in the final report. The 
peda which make these wilds their " habitat," are 
atalogue given in a former part of this report. The 
ports of Messrs. Goodale and Packard, will give 
tion in regard to the Botany and Entomology of 
1 over. A collection of such fiehes and reptiles as 
I also made, and is preserred in the cabinet, and 
rred for final report. In these two last named 
well as in the others, researches shoald be made 
veil as the later parts of the season, aa they have 
les for appearance and disappearance, as well as 
1 plants. More explorations in different months as 
t just accomplished, wilt enable us to furnish a 
; of all departments, and give a Natural History of 
be true to the types nature has given, and ascom- 
tveries made shall allow. 

iL GKOdRiPHr or THB Penobscot Riveb, 
pected that a report upon the Physical Geography 
ihould accompany this report. This was intended ; 
ip to the source of its main channel, convinces ns 
lot bo attempted until a full and thorough explor- 
been made of all its tributaries and collateral 

magnitude,— extending through so wide a rang^ 
unifying through such a diversity of soil and geo- 
, — through sections long since cleared and highly 
agh dense forest still clothed with the primeval 
li sphagnoue swamps and mountain gorges, — must 
n its Physical characteristics. The notes and ob- 
ir made on this branch of the survey, are reserved 
ive observations shall render them more complete, 
points be rendered more certain, and doubts con- 
1. 
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7b EzisiEL HouiEs, M. D., 

NaluraHat to the Scientific Survey: 

The tour Id the wild lands of the Penobscot and St. John rivera, 
was commenced at a eeason peculiarly fayorabl^ for botanical 
investigation. The plants which had flowered in early summer 
were found in fruit, and the Compositn of autumn were just in 
flower. This enabled me to examine two entirely different bcIb of 
plants and under advantageous circumstances. Of course the 
investigations were mostly confined to the immediate neighborhood 
of the larger rivers and more important lakes. 

It ia not deemed necessary to give, in this report, any detailed 
sketch of the journey ; but rather to present an account of the 
vegetation observed in the varions sections of the route. The 
division of the route into floral sections is not so arbitrary as might, 
at first, appear ; on the contrary, the limits are in every case well 
marked by the appearance or disappearance of one or more impor- 
tant plants. 

The first section extends from Bangor to the Waasataquoik river 
near Katahdin ; the second includes the lands between the Was- 
sataquoik and Seboois rivers ; the third embraces the territory 
between the Seboois river and Churchill Lake ; the fourth extends 
as far as the Long Lake on the Allegnash ; the fifth comprising all 
the lands as &r as the northeru boundary of the State. 

The vegetation changes very little for the first twenty miles 
above Bangor. The first change of any importance is the substi- 
tution of a species of Zizania for the smaller pond-weeds noticed 
near the shore at Oldtown. This species of wild rice is evidently 
distinct from Z. aquatica, L. as the leaves are longer but narrower ; 
and the pales awnlcss. It ia very near Z. fluitans of Lower Florida. 
This is the most characteristic water weed of the Penobscot till we 
reach Mcdway where it entirely disappears, and its place is taken 
by Glyceria fluitans or Pleating Rattlesnake gross. 
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KKtahdia ilaelf doea not preBsnt any botanical features distinct 
from those of the same altitude as Mt. Washingtoa ; we find the 
same disappearance of Solidago thyrsoidea, Meyer, as we ascend, 
the introduction of the mountain berriea and wiliows at nearly the 
same elevation at which we find the identical plants at Mt. Wash- 
ington. Indeed, botanical investigation has failed as yet to detect 
on Katahdin any plants unknown to the higher mountains of the 
United States, with the single exception of Saxifraga riviilaris, L., 
var. comosa. This brilliant discovery rewards the long continued 
searches of one of our most acute American botauista, -Rev. Mr. 
Blake, formerly of this State and now of Gilmanton, New Hamp- 
shire. The sammit of Catahdin is clothed with the common lichens 
Cladonia and Lecidea. Very few Parmelias were seen on any part 
of the most elevated portion. 

The "basin" or crater of the mounttun (for it must be remem- 
bered that Katahdin resembles the crater of an extinct volcano) 
exhibits many of the White Mt. plants which I have never seen 
accredited to Maine. These were Epilobium alpinura, Viburnum 
pauciflorum, Ribes rubrum, Aspidium acnleatum, var. Braunii, &c. 
The thickets of Black Spruce ia this basin are very dense, and 
render walking hardly a matter of pleasure. 

The timber on the Penobscot near the Wassataquoik has been 
thoroughly explored by lumbermen, and the best of it has long ago 
been sent down river. But a good deal yet remains to be cut, and 
upon soil which wilt amply remunerate one for cultivating. The 
land at this point will be for settlers, when it is once opened by 
roads, as desirable as any new farming land in the State. 

Seboois Seclion. 
This division comprises the lands which have in part been burnt 
over in 1825, and present at this time principally second growth. 
The pine and spruce timber in this section is small and not very 
abundant, and the same is said to be true of all the cone-bearing 
trees in the Seboois valley. How far this is true of timber at any 
great distance above the mouth of the Seboois I am not prepared 
to say, but it is most assuredly the case upon the Penobscot in 
this vicinity. The second growth trees, the birches, poplars and 
occasional maples are everywhere a noticeable part of the vegeta- 
tion, while Iron-wood, nop-nombcam, White and Black Ash occur 
more infrequently. The smaller ahrubs aud herbs observed in 
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Iftke section we had the pleasure of examiniDg a large aod well 
coDduuted farm, and seeing what weeds troubled farmers etztj 
miles from any Tillage. To my surprise, very many of the weeds 
rarest on farms in the southern, middle and western parte of the 
State were common at this farm. Eudbeckia hirta which had been 
probably introduced very lately with hay seed or seed of some 
other crop — Ambrosia trifida, Trifolinm procumbens were noticed 
and many others which it is needless to mention. In a swamp 
near the farm I observed a good deal of Nardosmia palmata, the 
fruit of Calypso borealie and Arcthusa bulboaa. These highly 
interesting species occurred in such plenty as to lead one to think 
that a botanical visit earlier in the season would be repaid by a 
very choice collection and the discovery, perhaps, of some plants 
new to the State. 

The timber of this section must be more carefully described. A 
great deal of fine timber in this vicinity is aa yet nncut, although 
not a square mile of land can be found in it where some lumber- 
tn&u has not gone. The " Juniper" here is of free growth and 
affords a large proportion of the Juniper knees which are so 
rapidly supplanting other kinds of timber in our ship yards. The 
" Juniper," so called by the lumberman, is always identical with 
the Hackmalac of lower Penobscot and the Larix Americana of 
Linnteus. The spruce is also of good quality and abundant. At 
Lake Teloo wo arrive at the Bouthem limit of a new division which 
may be called the 

AUeguaah Section. 

It embraces the land lying on the great lakes and the southern 
part of the Alleguaeh. That around the lakes is diBtiuguiehed by 
Jnncus militaris, Fotentilla fruticosa and Rumes salicifolius which 
here appear for the first time in abundance. The timber on Cham- 
berlain and Eagle Lakes does not differ much from that on Lakes 
Telos and Webster. But as we approach the head of Churchill 
Lake we notice larger trees in greater number. Of course this is 
owing in a measure to the fact that lumbering in the vicinity has to 
be carried on at a disadvantage and the heavier trees have not yet 
been f oated out. This timber on the Alleguash was said by all 
our party to be the finest on the route — in fact while passing down 
the river this was a theme of frequent remark. 

A glance at a map of the United States will show that the north 
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One of the most attractive plants in this district is the Huronian 
Tansy which I am able to add to the list of plants new to New Eng- 
land. It grows in patches of three or four feet square, and every- 
where presents the same Roft and finely dissected foliage. The odor 
is not so pungent as that of common garden tansy; it is rather like 
that of yarrow. A plant so characteristic, of north-western vege- 
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tation, detected at a point so far east anJ in such plenty, suggests 
that a more careful survey of the pection will develop many highly 
interesting facts. Specimens of this plant could be obtained only 
in fruit, but even then it was apparent that it would be a desirable 
plant for our flower gardens. The cut unfortunately does not rep- 
resent that which forms the greatest beauty of the plant — namely, 
the long and silky pinaatifid leaf. 

Near Grand Falls on the St. John, a grass was detected which 
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toms and habits. And so we find growing id their gardens and 
fields the same species which were cultivated by their anceetors 
who brought the seed from Europe. Among these plants the moat 
important are the Alliaceone or Qarlic tribe. Not onl; do the 
Acadiane cultivate the common onion which is Allium Gepa, and 
the garlic, Allium sativum, but also the following which are com- 
monly recognized ae belonging to the south of Europe : 

Allium pallens, L. — A stout plant with tubular leaves and 
drooping flowers, in which the stamens are as long as the corolla. 

Allium Moly, L. — Leaves all radical, flat and sessile ; umbel 
branching ; flowers large and yellow. 

Allium Cepa, L., var. a.— Bulblets underground. 

These plants are used extensively by the Acadiana in preparing 
the buckwheat and barley broth upon which they subsist. They 
even use garlic in their bread, or at least that is the impression 
a stranger receives. Barley is one of their principal crops, 
and can be raised with certainty. Rye is cultivated to some extent, 
but the great staple is " Rough Buckwheat," or, aa they call it, 
" Sarrazin." This is the true Polygonum Tataricum of the Euro- 
pean botanies, and differs from common buckwheat not only in the 
slender cotyledons, but in the roughness of the seeds. 

The fact of its early ripeness is of vast importance to people who 
live where a frost in August, or early in September, is not uncom- 
mon. But this is not the ouly reason of its extensive use among 
this people. It seems most likely that buckwheat is planted and 
raised because it retjaires lees care and labor than other crops, and 
this supposition accords with the recognized habits of the Mada- 
waekans. I have been told by an acute observer, that this pro- 
tracted use of " Rough buckwheat" as an article of food, is not 
without its efi'ect upon the people. The remark was made that the 
Madawaskans were afflicted with a troublesome cutaneous irrita- 
tion, in consequence of eating this grain. In fact the story has 
already obtained some credence among the lumbermen of the river; 
but careful inquiry failed to confirm the notion A slight consti- 
tutional disturbance is the immediate result of a change from 
wheaten flour to buckwheat used exclusively ; but not more than 
attends any important change of diet 

Perhaps the extensive manufacture of sugar from the sugar 
maple, entitles the tree to be placed in this class. At Black 
river we noticed a good many maple trees, and further down, many 
24 
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dogalar diSbrenoe between its vegetatioa wi<l tbat of Northen 
Aroostook wbicb we bad jast left. Upon examining my specimeni 
collected there by myself, and tbose received tbroa^ tbe bindnesi 
of a botanist resident at Ashland, I found among tbem severa 
plants wbicb belongs to a more eoutbem parallel. These charac 
teristic plants seem to occupy a belt runningnortb and south alon{ 
the border, and'a portion of the belt extends south-westward totb< 
Wasaataquoik. Of course the limits are not as yet well defined— 
this work must be left for a subsequent surrey, — but a list of th< 
characteristic species will be given, in order that those in Arooa 
took, interested in Botany, will note the occurrence of them in the! 
county.  

Anemone Pennsylranica, L. 

Adinmia cirrhosa, R<^, 

Claytonia Yirginica, L. Near Ashland. 

Acer dasycarpum, Ehrkart. 

Lobelia Kalmii, L. 

Pogonia verticillata. Null. Oommunicatcd by Rev. Mr. Keep. 

Platanthera Hookeri, lAndley. 

Aralia quinquefolia, Oray. By Mr. Currier. 

The fact that these plants should be found in a section so fa 
north, is interesting, and the more so, as tbe northern speciei 
seem to have given place to these, and they were not seen a 
all within the belt of more western vegetation. Very likely thi 
same influencee which combine to encourage in Eastern Maine thi 
growth of the plants of Western Massachusetts, aid in the devel 
opment of the fertility of Aroostook, giving to the farmers of tha 
section a more southern climate. And it will be not only interest 
ing in future exploration to determine the limits of soch vegetation 
but it will be of great importance to farmers, as the same limiti 
will define the boundaries of land in Aroostook which may bi 
caltivated to the best advantage. It is not only along tbe Aroos 
took and Presquo Isle rivers that these plants have been collected 
but they have Ijeen noticed in other places remote from the rivei 
interval. Upon what this limit of species depends it is not pos 
sible, even now to conjecture. This, with other important ques 
tions, will be reserved for future investigation. 

I wish to state, in closing, that I have arranged the duplicate 
specimens collected this season in sets which can be distributet 
among those institutions of our State in which botany is taught, oi 
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BY A. 8. PACKARD, JR. 

I here entiinerate most of the species of insects collected during 
a rapid canoe journey through the northern part of the State, 
undertaken at the close of the season, when very many insects 
had already disappeared. The considerable number of new species 
noted shows how much remains to be done by our naturalists in 
this department. 

I am indebted to Messrs. Ulke of Washington, Norton of Far* 
mington. Conn,, Uhler of Baltimore, Scudder of Boston, and Baron 
Oaten Sacken of Washington, for naming insects of the several 
orders Coteoptera, Hymenoptera, Hemiptera and Nenroptera, Orth- 
optera, and Diptera. 

Between Bangor and the Piscataquis River the following speci- 
mens occurred: Achela n. sp., a small black Phiyganid, ^ahna 
i-guUala, Oomphua n. ep., Diptax coatifera, Agrionidce, Cicindeia 
hirticollis on the sandy shore, Aphodiua fimelariue, Eumolpua aura- 
lua, Calligrapha scalaris, Galeruca rw/osonyittnea, Q. aagiiiarice, 
Lebia moeula, EUychnia aulumnalis, SoUmceros Jilicomis, Hallome- 
ntia acapularia, Paria olerrima, AncJwmenus exlensicollia, Cymindis 
n. sp., Dineules sp., Buprestis fasciata, Lephira canadensis, with a 
Moraellislena, common on Golden Rod. 

In the evening of the 8th August we found the army worm in 
considerable numbers in a barley field at Mattamiscontis. It did 
not occur on any farm above this point on our route. Polyske- 
cholea nebulosus flew into our camp fire here. Oedipoda carotina 
and latipennia, CoHas philodice, Saiyrua alopt and nephek, Vanesaa 
aniiopa, ArgynnU daphnis and Lycaena americatia, Tipula cosfalisT 
with Phryganidffi and several moths, were common here. Upon 
De Orasse's farm the Grain Aphis was very abundant, on the oats 
especially. At the Grindstone Falls three species of Perja, Chrys- 
opa sp., Phytoocrria Uneatua, Oomphoceptialaa natnfiirmia, Ifabia 
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Japsu* multtcobrr, Captut non descr., Capsiu n. sp., Alydus 
r, Teltigonia i-viOaia, T. moUipeg, Dellocephaliu d. ap., Selo- 
xmimunu, Aphrophora i^oCaJa, Capatis multicolor, 7\/phto- 
., and an Idiocerusf sp., were little hermiptera common ia 
bage. Calopleryx mactdala, with the following beetles, aUo 
;d : AUelabua rhoia, Cryptocephdlut norlus, Phaedon viridf., 
\s ftampennia, Siionua lepidua, Octhredomtis dor&alia, Anthre- 
\mpes, Grepidodera nana, MordeUa lineala, with seTeral 
^ptera: B&mima virginiau, Ammopkila placida, Etimenet 
a, Cerophalea a. sp., ABantus verticalig, Emphytua melUpes, 
' orcualiu, SaJictua piloaus, Cerceriaf a. ap., with Chry$vps 

Anthrax fulviana, or ui allied species, ErUtalis fiaijipea, 
'■hi$ ep., Tabama sp., Tbciiina sp., and Simutium omalum, 
ilack fiy " which is the terror of the foreata of Maine «nd 

America. 

iBt 13th, while nooning at Whetstone Falls, I took on Apo- 
cannabinum or Bogsbane, Chryaochws auraiue; also Chryt- 
r femaraia. I tried nnsnccessfuUy to capture LimenitU 
is. At Hunt's Fann PierU oleracea was frequent. Here 
«urred a new species of ChloeaUig, and a fine large water 
Dyliscus cojifiuena. 

Idtb, warm and pleasant, was spent upon Mount Katahdin. 
le limits of trees, a LaretUia, and a Crane Qy, Credicia aJbir 
id in the " slide " very near the summit above the limits of 
'/ocuBla UUipennU, were fifing about the rocks. A diligent 
in the low herbage, and under the stones upon the summit 
nonntain, revealed the following beetles : Clytua apecioaus, 

aubcarinata, CoccineUa picla northern var., Brachyacahtha 
Corybilea aerariua, C. triundulalus, Syneta Iripla, ZAanosi- 
'biua, Crepidodera violacea, Buprealia maculivenlria, wiih 
tphjlinids and another beetle. Cahplenus /gmitr-rvbrum, 
imon red-legged grasshopper, with its pupa, was frequent. 

species of hymenoptera, moati; ichneumons, including 
I pennaylvanica, and a small reddish ant, which was very 
it, represented this orders Two species of Phryganidn, 
)mopters, and a fine .^rmo-like bug, with a Urge Aphis, and 
ecies of Syrphi, including ^ilomifia excenlricaT and ErU- 
lidiatua ; and ^mtttium omalum, with five species of Mue- 
id a Hxripa, complete the liat. 
le base of the mountains, among several moths not identi- 
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fied, WM a pretty geometer, Stegania puMuhUa. In Beaver Brook, 
farther on, occurred a larva of Belosloma. 

At the foot of Grand Palla Syatena frontalis was a commoa beetle 
on the wild peppermint. OaUeruca marginella occarred in all its 
BtageB on myrica gale. The papa of Eurypalpus leconlei occnrred 
frequently in the river on stones. I took here a small butterfly 
very rare in Nev England, Poleommatue crakegi, with Hesperia'ivam- 
nUta, and also Bombua temarins, B. virginicut, and a large red 
lieU^nia. Under stones Rhapkidophora maculala, and on the Bur- 
fiice of the river Gerria pallidum. Chrysopa viUala and niger were 
very annoying biting flies. lOckina vivida, Elephantomyia cotio- 
denaU, Bhamphomyia sp., Dagypogon sp., with various Syrphi, 
Tipulidans, Chhroperla ap., Telrix crislata, Chloealtis n. sp., Cereaa 
bubahis, Bomaemus exiiia, Ptyehis bifaedalus, with other homop- 
tcrs, Adoxiig vilis, Diaonycka punctigera, CoccineUa tricuspis, Pho- 
turu pennaylvanicua, Pterostichua hiczolii, an Elaterid, a red variety 
of Formica pentist/lvanica, and other hymenopters, Coelioxys octo- 
deniata, Odynenea pertinax, Pemphredon concoJor, Omnia eimilima, 
Megachite perhaps brevU, and several ichnenmons, and a new 
species of dragon fly of the genus Ophiogomphua, were captured 
here. Upon the logging road to the dam on Grand Lake Panorpa 
americana f was more common than usual. 

At Trout Brook Farm the following inscctB were noticed : ^n- 
chomenva exlensicoUis, Oeotropes splendidua, Phyllobrolica decolora- 
ta, Siaphylinus viUosua ; the common grasBhoppers named before; 
SaUclus imilatus, AUantits rvfopeclua, Vespa vulgaris, Ophionbilin- 
ealua; Corizus hi^ealia, Sinea mulCiapnosa, Qyphona fiavilineaia, a 
large aphis, besides the grain aphis, here also abundant on the 
oats, with Tetanocera vicina, Orlalis closely allied to the European 
craasipennis, and other flies of the genera Chironomua, DoUchopus, 
Syrphua, and Asilue, 

On the ten mile carry from Grand Lake to Webster Lake, I took 
nnder sticks and logs ; PlerosHckua coracinva, P. punctatiasivtus, 
Brifdycehis quodricoIUs, Ochlhedromua verncohr, Agahua anguslus, 
Nomarctua bilobus, Gryptocephahia viridis, with Odynerus pertinax, 
Leptura vittala, Locusla JtlaooviUala, Libellula nibicundula, T^ngia 
hyoKna, and on Supatorinm in flower Larentia russata, a fine Cida- 
ria, and other moths, flies and ichneumons. 

August 31, at Chamberlain Farm, we had a little more time to 
collect. Here in great numbers occurred a species of Syrphns, 
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and many bumble bees, Bombus vagana, B. fervidetis, and B. Amer- 
icanorum, and Crabro interruplue, with, besides the above men- 
tioned grasshoppers, Ckloeatis curtipennis, Orchilimum gracile, and 
a new Bpecics, and Nemobius viUalus, and the common cricket, 
Achela. In the grass were many small homopters : Proconia cos- 
latis. Se.hirui ligalus, Acantliosoma trueiala, FrosUmma, a. ep., Aeo- 
eepkalus acnlas, Plyeltia linearis, Helochara fiavicephala, Capstti 
linearis. G. a. ep., and a species of Plata. Under stones, at the 
edge of Indian Pond, several beetles were taken : Cimindis rrfiex- 
tu, rterostickua luczotii, TYeelius miaius, and several staphylinids 
not named. On the alders were larvte of Tenthredo, and on willows 
caterpillars of Centra horeaJis, Here for the first time I took a 
large handsome green mayfly, Palingenia bilineata, either floating 
on the surfiice, or flying feebly on the grass by the shore. It oc- 
curred afterwards in greater abundance, with four other species of 
Ephemerids, on the Fish River lakes. Several Noctuids, among 
them Mammestra arclia, flew about lights at night. The dead ce- 
dars were much invested with an undeacribed species of cylindrical 
bark borer, Hijtesinua, which makes a central furrow, with smaller 
galleries branching out at ripfht angles. This beetle was not no- 
ticed in upright healthy trees. On the grain upon the farm the 
aphis was abundant ; on the turnip were small leaf-hoppers, PsyU 
lyodes punctutala. which had eaten many holes in the leaves, besides 
other larvce of beetles, and the caterpillar of Pieria oleracea. 

Under stones at Churchill Lake three rare beetles were found : 
Harpalus pleuriltcus, AniaodaclyluB nigrilua and Agonum metal- 
leacena. 

At Monroe's farm on the Alleguash, the grain aphis was abnn- 
dant in some oat and wheat fields, while others were free from 
them, but the grain thus attacked received, I was told, no injury, 
while farmers in Woodstock, N. B., were obliged to cut their 
grain green to save it from this aphis. In Mr. Monroe's garden I 
noticed Plecia hngipea flying among the corn and other vegeta- 
bles. Near here a handsome wasp-like fly, Spiiomyia, was taken 
on an aster. 

Afterwards, on the Fish River lakes, I took Aphodia* mnspectta, 
Monohammua sattellatus, Telrix harrisii, a new species of Gomphuty 
Pompilua fiinereus, O/fynerua ptrlinax, Urocerut albieomia, Vanessa 
J-album and V. comma, Mammestra arcttca, Ennomos magnaria, and a 
Bne Cidaria, and the common Gerris paludum. 
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GEOIiOGI OF THE WILD LANDS. 



BY C. H. HITCHCOCK. 



In the systematic account of the Geology of Maine in Part I, 
frequent allusions have been made to the character of the rocks in 
the more northern portion of the State, yet not as fully as was pos- 
sible. As this section of the State is very little known, particularly 
the unsettled portions, we present the details of its geological struc- 
ture, partly with a view to make the country better known, and 
incidentally to set forth its claims for settlement. The only system 
pursued will be a topographical one; t. e., a description of the 
geology of the different routes pursued by the different explorers. 
We shall first, however, present a general geological map of North- 
ern Maine, and briefly describe it. Then we shall describe the 
geological features, so far as is possible without a repetition of what 
has gone before, of the following districts or sections ; 1, a section 
from Charlotte to Presque Isle ; 2, a sec^tion from Penobscot Bay 
to Ashland , 3, the region travelled by the exploring party last 
summer between Mattawamkeag and the St. John river ; 4, the 
region between the mouth of Seboois river .and Masardis ; 5, the 
region of the St. John river ; 6, the region of the Fish river lakes 
and the country from thence on the Aroostook river to Presque 
Isle ; and finally the country south-west of Mount Katahdin. 

The following are the different authorities upon which we base 
our statements, in the order in which they are given above : our 
own observations between Charlotte and Presque Isle, as well as 
between Ashland and Penobscot Bay, with the exception of a few 
miles of Mr. Houghton's explorations below Bangor ; our own ob- 
servations between Mattawamkeag and the St. John river ; Dr. 
Jacksbn's observations between the mouth of the Seboois riverand 
Masardis ; our own observations upon the St. John river ; Mr. 
Packard's report upon the Fish Kiver lakes ; and Mr. Houghton's 
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limestone, or mica schist. For its existence, we depend upon a list 
of fossils procured in that region by Mr. Hodge, one of Dr. Jack- 
son's assistants. He also found the sftme fossils in limestone at 
Bipogenus Falls on the west branch of the Penobscot river. The 
Katahdin granite region maj have severed the connection between 
this group of fftrata on the West and East Branches of the Penob- 
scot, but we find traces of them on the East Branch as low down 
as Township No. 3. The first certainly known locality is on the 
Seboois river in rather small beds on Peake^ Mountain in Ko. 6. 
Another on the same waters is at the Second Seboois Lake in No. 
?, R. 7. What we suppose to be the same belt of rocks, although 
it is not represented upon the map, is the bed of limestone and 
marble discovered by Mr. Basten in No. 7, B. 6. The same Hel- 
derberg limestone crops out upon Horse-shoe Pond in No. 5, B. 8. 
We lose sight of it now until we arrive at Ashland, for the reason 
that the country between has never been explored. In Ashland it 
may be traced for nearly three miles, and extends without doubt 
much further in both directions. We have connected together 
upon the map the localities at Square Lake, and on Fish river south 
of Long Lake. 

The Oriskany sandstone forms a wider belt, and its course can 
be followed more easily, because the rock contains characteristic 
fossils, and is so siliceous as to resist decomposition. Its most 
south-west locality is at Parlin Pond, then it is seen on Moosehead 
Lake, Chesuncook Lake, Telos and Webster lakes, and the Aroos- 
took river. This region is easily mapped, except so far as doubt 
exists as to the width of the belt. 

The rocks called Devonian are mostly sandstones containing 
fossils, which at the time of writing the report have not been d^ter* 
mined. This group of rocks has been seen no further west than the 
East Branch of the Penobscot in Nos. 5 and 6. On the Seboois 
river they extend from Peaked Mountain in No. 4, to No, 7. 
Bocks of precisely the same character were not seen where this 
band is represented as crossing the Aroostook road, but on the line 
of strike red sandstones, etc., appear in Mapleton and in the moun- 
tains south-west of Presque Isle. Also in an isolated patch on 
Mars Hill. A second set of sandstones appear in Ashland and 
eastward on the road to Castle Hill, as well as in the valley of the 
Aroostook river. The third belt of Devonian sandstones, etc., runs 
from Long Lake on Fish river to Long Lake or Madawaska lake in 
No. 18, B. 4. 
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The distribution of the calcareous slatea, which are probably 
Upper Silnriaa or Devonian, is more simple, in Maine. Thej 
occupy most of the eastern part of Aroostook county in the first 
two ran^s of townships, and a belt runs off from the principal 
deposit to the north-west corner of Patten, 

Probably these calcareous slates are of the same age with the 
next heading on the map, of slates of uncertain Devonian or Silur- 
ian age. These are made to cover the regions between the Oris- 
kany sandstone and the Devonian rocks, also between the two 
principal Devonian belts, and the region west of the Oriskanysand- 
fltone on the Cannda road, and north-east of Chamherlin Lake. 
Lithologically, these slates resemble portions of the Oriskany sand- 
stone. 

The clay slates cover an immense district. Part of them are 
Lower Silurian, as, for example, the immense deposits on the sooth 
part of the map. The immense district of clay slates on the St. 
John and A II eg uash rivers may be Silurian or Devonian. Although 
these three classes of slates are indicated thus indistinctly, we 
have thought it better to represent them even thus poorly than 
not at all. Geologists will thus have some data upon which to 
speculate. 

The last distinction npon the map is an exceedingly general one, 
including trap and porphyry rocks, trappean and associated con 
glomer.'^tcs, and siliceous slates. The dikes, etc., are developed on 
Chesnncook Lake, East Branch of the Penobscot, and some portions 
of Chamberlain, Eagle and Churchill lakes. The conglomerates 
occnpy the rest of the borders of these lakes. The siliceous slates 
are found on Moosehead Lake, the Travellers on the East Branch, 
sparingly upon the Seboois river and Eagle or Heron Lake, and 
very largely about Portage Lake, and the Long Lake of Fish river. 
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Section from Charlotte (b Free 
Commencing in the &6nth-weat 
of Charlotte, we find dark-colored 
sandstoneB dipping 3b degrees 
northerly, and containing a g©- 
nns of fossil shdls — the Orthie — 
in great abundance. Within a 
atones' throw of this locality, (it 
is on a little ridge of land,) we 
find a ledge of granite. We find 
Uie granite occupying higherland 
than the sandstones, which we 
have referred to the Devonian se- 
ries from their strati graphical 
connection with the plant-bearing ^ 
beds in Perry. Whether the sand- f 
stones dip under the granite, hare ^ 
been changed into the granite, or ^ 
simply overlie it, we are not now % 
prepared to state. The granite | 
may be fonnd to extend into the q 
sonth part of Bailey ville, withoat ^ 
intermixture with other rocks, S 
unless it be syenite and proto- & 



The first stratified rock north 
of the granite is mica schist, at 
£. Keding's house in the south 
part of Baileyville. The strata 
dip 55 degrees north. Justnorth 
of Wapscanegan Brook they dip 
68 degrees north, aDd near where 
the road crosses the west line of 
the town, they dip 70 degrees 
north-west. This embraces nearly 
the entire width of the formation. 
It must be noticed that this band 
is the calci/eroua mica g(M»t, and 
may be very distinct in geological 
age from the mica schist further 
north. A calciferous mica schist 
in Vermont and Uassachusetts 
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appears to belong to the Upper Silurian group, but lithological 
appearances are of very little value in the determination of rocks, 
and therefore we must not assume that they were produced at the 
same time. Oi^e resemblance between the Vermont and Maine 
rocks may be of interest to the farmers. The calciferous rock in 
Vermont is covered with numerous beds of marl, derived from tho 
decomposition of the rock primarily. We anticipate upon this belt 
in Baileyville, as well as upon two or three other calcareous rocks 
to be mentioned presently, the discovery of similar beds. We ad* 
vise the farmers of Northern Washington and Aroostook counties 
to look beneath all their peat bogs, and around the borders of their 
ponds for this white powda:, containing small shells. The marl 
may not always be white, but it can always be known by the appli- 
cation of an acid or strong vinegar. If the suspected substance 
fumes up or effervesces when the vinegar is applied, it is certainly 
marl, and will enrich their lands. 

The rock overlying the calciferous mica schist, and the next one 
seen on our section, is clay slate. Very little of the rock was seen 
upon our route in Princeton before reaching the enterprising village 
called Lewey's Island, as the surface is covered with alluvial de- 
posits connected with the St. Croix river. In company with a 
citizen of the town, whose name has escaped us but who was very 
kind to us, we walked down the railroad a mile or so where the 
ledges of slate had been cut through by blasting. The clay slate 

here contained several small beds of limestone, like those found in 

« 

the mica schist. The strata dip about 60 degrees northerly. We 
heard of more limestone in the Vicinity, but had no time to visit the 
locality. We found boulders of a very pretty breccia on the rail- 
road track composed of trap, jasper, epidote and calcite. It has 
a trappean aspect, and may have come from the trap dikes in the 
vicinity of Lewey's Lake noticed by Dr. Jackson. 

The rocks in Indian Township are like those in Princeton. They 
are mostly covered with soil, which is of very good quality. Our 
experiences in this township were such as to make us recommend 
that when it receives a name from the Legislature that it be incor- 
porated as Musquito Plantation. The reasons for this suggestion 
will be very readily perceived. The clay slates in- the Indian town- 
ship and Waite dip southerly. Thus, as the section in Fig. 12 
shows, the slates are repeated, and form what geologists call a 
synclinal axis. It will be noticed that we pass over the same 
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rocks twice in consequence of this repetition of the strata. A fact 
is also shown here and elsewhere on the section, that when strata 
are repeated, either on a synclinal or anticlinal axis, the amount 
of inclination generally varies on the different sides of the axis. 
In this example, the southern inclination on the north side of the 
sons is greater than the northern inclination on the south side of 
the axis. 

We should have said before this that in Fig. 12 we have given a 
section of the rocks on our route, which will show their position 
much better than our remarks could. The section shows all the 
Kills and valleys of the route as well as the position of the strata. 

In Waite, the calciferous mica schists that we saw in Baileyville 
have again come to the surface after a mighty sweep deep in the 
earth beneath the clay slates, as the section will indicate. The 
same rock continues to Topsfield, and we cross the strata a little 
transversely. South of Dudley's Hotel in Waite, these schists dip 
TO degrees south-easterly, with the strike north 88 degrees east. 
Beautiful drift stris appear on the ledges running north 8 degrees 
east, which were made by icebergs eaily in the alluvial period. In 
the north part of Tallmadge, the rocks of this belt are very fine 
sandstones of a light color when weathered, apparently with per- 
pendicular strata running north 6 degrees east. But if the observer 
looks carefully he will find that these supposed strata are only the 
cleavage planes, or divisions of the rock which have been produced 
by chemical or galvanic forces since the deposition of the strata. 
Bands of different colors appear in the ledges running nearly at 
right angles to the course of the cleavage planes, which are the 
true marks of stratification. They dip 35 degrees south. The 
same rocks continue to Topsfield, underlying a great many large 
boulders of granite and trap. The soil is good, though sometimes 
rather stony. 

A short distance above the cemetery in Topsfield the mica schist 
is replaced by syenite. It forms a narrow ridge, as the mica schist 
reappears before we reach the northern boundary of Topsfield. 
And there are several high mountains in Topsfield and vicinity 
whose outline shows them to be granitic ; e, g., Musquash Moun- 
tain, and the peaks south of Baskahegan Lake. The syenite forms 
a high ridge where the road crosses ovei* it. The ridge runs east- 
erly till it crosses the St. Croix river and connects itself with the 
granite of New Brunswick. The syenite of TopsBeld is very pretty 
but would decompose easily — at least some portions of it would. 
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The mica schist of the north part of Topsfield is of small amount 
and dips 23 degrees south, just as if it passed beneath the syenite, 
making the latter a bed in mica schist. We suspect this to be the 
true position of things beneath the surface. This schist crops out 
on the west side of Little Tomah Lake. 

The clay slate succeeding appears first quite near to the north 
line of Topsfield, dipping about 50 degrees south-east. Numerous 
bands of bright red slate are interstratified with the grey. The 
position near Jackson Brook Hotel in No. 9, is the same. 

No rocks are seen in place between this Hotel and the north part 
of the second township No. 9, where mica schist and conglomerate 
rocks with curiously distorted pebbles are foundi dipping 65 de- 
grees east, or with the strike north 8 degrees west. As this posi- 
tion does not agree with that of other rocks in the vicinity, we 
suppose it to be a local exception. We have dwelt so largely upon 
this conglomerate and the inferences to be derived from it in Fart 
I, that we will simply refer to it here. We consider this mica schist 
as essentially the same rock as that in Topsfield. Upon referring 
to Fig. 12, there will be seen the possibility of an inverted syncli- 
nal. Suppose this belt of mica schist to be continued beneath the 
section in a curve until it meets the Topsfield schist ; this would 
make the clay slate an inverted synclinal also, overlying the schist. 
Other methods also might bo suggested as to the nature of the con- 
nection of these bands, whose value will be determined in future by 
personal observations of the territory. 

The drift accumulations near the borders of the two number nines 
are quite interesting. On the east side of the carriage road they 
have th^ form of moraine terraces, and crossing it there seems to 
be a horseback. The former deposits are more or less arranged in 
lines parallel to the horseback. 

There is a considerable amount of quartz rock in this belt of mica 
schist, which extends into the south partof Weston, where a ledge 
of blue quartz rock dips 10 degrees south. In the north part of 
Weston, a ledge of mica schist crops out, dipping 70 degrees north. 
Thus there is in this town an anticlinal axis, both sides of which 
are quite steep. There arc three peculiar rounded hills in Weston, 
which resemble peaks of granite. The rocks in Orient are entirely 
concealed by drift. The road passes for several miles over the top 
of a horseback. 

Just beyond the Post Office in Amity we come to the calcareous 
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slfttes of our map, with the strike north 55 degrees east. From 
this point the section does not cross the strata so nearly at right 
angles as hefore. In No. 11, the township hetween Amity and 
Hodgdon, these slates run north 15 degrees east, and dip 10 de- 
grees easterly. These slates occur in the south part of Hodgdon 
in abundance. Among them are manganesian strata. A few rather 
poorly developed moraine terraces show themselves here. Several 
beds of talcose schist show themselves in the north part of Hodg- 
don dipping to the south-east. In the south part of Houlton, the 
calcareous slates dip ^5 degrees south-easterly. 

The horseback is well developed in Houlton within sight of the 
village. It is probably the same with the one mentioned in Orient, 
where it has been cut through by the Meduznekeag river. At Cary 's 
Hills it is 90 feet high. The soil derived from the decomposition 
of the slaty calcareous rocks in Houlton is excellent. Occasionally 
a small portion of it is sandy, as a small district upon Hon. Shop- 
ard Gary's farm, adjacent to the horseback. The soil in a part of 
Unneus, according to Mr. Gary, which at first was very promising, 
has not answered expectations, although the subjacent rock is sim- 
ilar to that in Houlton. Here is a practical difficulty to be removed ; 
what shall be done to the soil to improve it f Very likely a careful 
analysis of the virgin soil, the exhausted soil, and the subsoil, will 
show what principle may be wanting. We hope that the survey 
will be enabled to render assistance in this case. ^ 

In Houlton and vicinity the slaty rocks take much more lime into 
their composition, so that oflen they ought to be called limestones. 
On the road to Monticello for about three miles, the rocks are uni- 
formly slaty, running a few degrees east of north, the road barely 
crossing them, and the strata stand nearly vertical. Then the rock 
changes to the limestone variety, which often shows small plications 
in the strata. At one place they had been bent to so small an angle 
as 55 degrees. The rocks in Littleton are the slaty variety mostly. 
We found also large boulders of a conglomerate which is probably 
in place near by. In the south part of Monticello the calcareous 
slates dip 85 degrees south-east. At the Archibald House, the 
strata dip ?5 degrees north-west, thus making an anticlinal axis 
with the slates in the south part of the town. In the edge of 
Bridgewater it changes again, and dips 70 degrees east, with the 
strike north 16 degrees east. At Wilson's Mills the limestones 
predominate, dipping 60 degrees east, with the strike north 20 

25 
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de^ees east. Mara Hill (the mountain,) is compoaed of Deroiiiaii 
sandstones, like those on Sugar Loaf Mountain, according to Mr. 
Hodge. 

The rocks between Houlton and Presque Isle are all of the same 
general character. The country is undulating, but the hills are 
generally low. It is a magnificent agricultural region, and its rapid 
settlement shows that its merits are appreciated by the &rm«rs. 
For emigrants, this region affords two very important advantages 
over the Western States, with the same kind of soil ; 1, the Aroos- 
took country is nearer the markets, so that produce can be sold at 
a better price, and communication with the business world made 
more easy ; 2, the settlers in Aroostook county are never troubled 
with the " chills and fever,'' so universal in the new settlement 
of the west. The climate of Northern Maine is the same as that of 
a portion of the West ; and the advantages of position and health- 
iness more than counterbalances the climate when compared with 
the other portions of the West. 

Immediately west of Presque Isle the red Devonian sandstones 
appear with a dip of 45 degrees west. The rock is of the same age 
with that on Mars Hill, and the East Branch of the Penobscot. 

Section from Penobscot Bay io AskUmd. 

This section follows the Penobscot river to Mattawamkeag, and 
then the course of the Aroostook Road . Commencing at St. George, 
we find the whole peninsula composed of granite. In South Thom- 
aston are the slates, limestone or dolomite, and quartz rock belong- 
ing to the Taconic series. Owl's Head is entirely composed of 
trap rock. The precise relations of the several bands of limestone, 
quartz rock and mica schist are not yet understood. The mica 
schist is seen north of Rockland on the Camden road for a 
considerable distance. Near the town line this schist dips 79 de- 
grees north-west. A mile into Camden the dip is reversed, being 
40 degrees south-east. In Rockport we find quartz rock dipping 
40 degrees north, underlying a slaty rock dipping 20 degrees north, 
and that beneath limestone, of the same age as that in Thomaston. 
The slaty rock is of considerable thickness, as the limestone is found • 
about midway between Rockport and Camden village, where it dips 
26 degrees north. The upper part of the quartz rock belt is sili- 
ceous slate. A new quarry for lime has recently been opened in 
Camden by C. 0. Smart, which promises well, it being the direct 
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contiovatioD of a beantiAil bed of Kmestone worked fonnerly, but 
rapposed to have been exhausted. Galena is found in Camden, 
which was examined by Mr. Houghton, who reports that it is only 
a small vein. 

Arriving at Camron village, we see in the streets ledges of mica 
schist standing upon their edges. Megimticook mountain is com- 
posed of quartz rock and a micaceous conglomerate, all of the same 
type of rocks. Very shortly, however, we find azoic rocks of dif- 
ferent age, probably an older system of rocks. This is in the nortii 
part of Camden where an imperfect gneiss rock dips 27 degrees 
south-east. At the Beach in Lincolnville, the rock is siliceous slate. 
A mile beyond, in Northport, a mica schist appears, dipping 10 
degrees south-east. 

In the south part of Northport interstratified gneiss and talcose 
schist dip 15 degrees north. At the Witherby House a large bed 
of gneiss has been changed into a beautifal granite. In the north 
part of the town a gneiss rock dips 80 degrees south-east. All 
these rocks below Belfast and above Camden, are of the same type 
as the mica schist and gneiss akpg so much of the coast west of 
Thomaston. Northport Mountain, 486 feet above the Bay, has 
granite for the center, gneiss dipping away from the top of the 
mountain in opposite directions, and the gneiss is overlaid on both 
sides by irregular slates, of which those exposed in the village of 
Bel&st are samples. They probably contain calcareous masses, 
judging from the character of the well water in the town. Of the 
nature of the rocks between Belfast and Fort Knox, we have no 
knowledge, but suppose them to be slates similar to those in Bel- 
&st. 

The rocks at Fort Knox in Prospect are mica schist, dipping 3 
degrees north. In the south part of Frankfort are immense moun- 
tains of granite, as Musquito Mountain, etc. North of these moun- 
tains on the west side of the river, are gneiss rocks, and then clay 
slates to Bangor. They dip 70 degrees west-south-west in Hamp- 
den. 

Crossing over the Penobscot river to Bucksport village, we find 
an anticlinal axis of clay slate overlaid on both sides by hornblende 
and mica schist, the dip at the village being 70 degrees north-west, 
and the east side of the axis extending into Orland. Two and » 
half miles north of Bucksport village the mica schist dips 16 degrees' 
8oath«east, thus forming a synclinal with the strata observed above. 



ggg BOAKD OF AOBICULTUBE. 

Near the Bucksport line in Orrington the mica schist changes again, 
dipping 63 degrees northerly with the strike north 10 degrees east. 
At South Orrington Tillage the rock is granite. In the north part 
of the village quartz rock and gneiss appear, dipping 65 degrees 
northerly. Beyond this appears the clay slat^dfpping ?5 degrees 
west, which we shall find to extend uninterruptedly from this point 
to Patten, a distance of more than 90 miles in a strait line. In the 
north part of the town the slate dips 60 degrees north, and then 
from 50 to YO degrees north-westerly. In Brewer the dip is 27 
degrees north-west. For the observations between Bucksport and 
Bangor, Mr. Houghton is responsible. 

Numerous deposits of the marine clays and sands containing 
fossils occur up the river as far as Bangor. There are two layers ; 
the lowest containing fossil shells, and the upper one, more sandy, 
being filled with tubular and cylindrical concretions. The remains 
of a whale were found in them by Dr. A. C. Hamlin of the United 
States Army. It is said that these deposits are overlaid by the 
unmodified drift. 

In the north part of the city, t^ clay slate, interstratified with 
narrow beds of talcose schist, has the strike north 75 degrees east, 
dipping 75 degrees north-westerly. The same rocks appear all the 
way to Oldtown and Milford, where it appears to be nearly perpen- 
dicular. Near the mouth of Sunkhaze stream the dip is to the 
^ttth-east. Near Morrill's hotel in Greenbush, there is an immense 
bed of clay which would make good bricks. Some strata of con- 
solidated sand occur in the upper part of the clay, which is prob- 
ably fluviatile. Near the clay is a ledge of clay slate, whose strata 
dip 65 degrees south-east. The valley of the Penobscot grows 
wider above Milford, and the meadow lands on both sides are fre- 
quently very extensive, reaching so far back from the river that 
we were unable to trace the outline of the terraces above the first. 
Much of this meadow land is sandy, and needs reclamation. The 
surface geology of the Penobscot will be very interesting when its 
peculiarities shall have been made known. 

Near Passadumkeag village the strata of clay slate dip 70 degrees 
south-easterly. Three miles above Passadumkeag they dip 65 
degrees north-westerly, making an anticlinal axis. At the Locks 
in Enfield the strata have essentially the same position. The river 
here runs over a great many ledges and boulders, making a canal 
necessary for the passage of the small steamboat which passes up 
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and down the river in eariy summer. In Lincoln the position of the 
strata appears to be the same as before. At the Five Islands in 
Winn the rocks are talcose, and run north 55 degrees east, with the 
dip of 80 degrees north-west. Below Mattawamkeag village the 
rocks are more distinctly clay slate than for 15 miles still lower 
down.' At the "Point'' the rock is talcose, dipping 64 degrees 
south-east. Boulders of white marble are found in the river between 
the Five Islands and Mattawamkeag. 

Leaving the river now for the Aroostook road, we find the surface 
undulating, and the rocks in great measure concealed by coarse 
drift. The valley is very narrow at Mattawamkeag, and there are 
scarcely any appearances of terraces except the meadows on the 
two streams, the Penobscot and Mattawamkeag rivers. 

Two ledges of clay slate appear between Mattawamkeag and 
Molunkus. About three miles north of Molunkus Hotel the clay 
slate dips 60 degrees south-east. The country in Township No. 1 
is unsettled, except a very few houses in the center of the town- 
ship. Before arriving at these we noticed several bands of fine 
roofing slate enclosed in a coarse kind of clay slate almost talcose. 
These beds run north 15 degrees east, and may bo the result of 
cleavage. The strike presently is north 25 degrees east, and the 
dip 51 degrees west. BetweSn No. 1 and Benedicta the texture of 
the argillaceous rocks is mostly like that of a schist. 

Half a mile south of the Catholic church the strike of the clay 
slate is north 55 degrees east, and the dip 10 degrees north-west* 
erly. Near Trafton's Hotel in Golden Ridge, the dip is 85 degrees 
north-west. A horseback north-east of the hotel is four miles long, 
and another north-west is about a mile in length. The last ledges 
of clay slate seen are south of the village of Patten. 

We have thus indicated the presence of three anticlinal and two 
synclinal axes over this clay slate area of 90 miles. Supposing 
the rock to be the same over this district, they have been repeated 
by foldings ten times. We expect a rigorous examination of the 
section will increase the number of folds. Our observations were 
mostly isolated. 

Talcose schists extend on the course of the Aroostook road from 
Patten to the north part of No. 6, R. 5. At first the dip is north- 
westerly. About a mile above the south line of No. 6, the strata 
dip 75 degrees south-east. There is a bed of azoic^ limestone in the 
south part of this township. The varieties of the formation thus 
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&r are on argillo-talcoae schist, characterisiio talcoae schist talco- 
micaceous schist, and talcose quartz rock. The total width of the 
belt cannot be more than six miles, although the road crosses it 
transverselj. The last ledge of schist seen was almost as soft as 
■teatite, and some portions of the rock might be used for soapstones. 
It is about a mile and a half from the north line of No. 6, the strata 
being vertical with the strike north 20 degrees east. 

The rocks next seen are an alternation of clay slates, grits and 
sandstones, generally showing a high inclination to the north-west. 
Oravel occurs occasionally upon the road, and the soil is generally 
sot as good as upon the other section. In the lower part of No. 
) we find boulders of dark-colored fossiliferous limestone. They 
belong probably to ledges of the same rock found in the north part 
of the town. These limestone rocks we suppose are of Devonian 
age. The limestone is so abundant in this township that it is burnt 
for quicklime. It is in No. 1 that the marble is found. In the 
south part of No. 9, R. 6, are ledges of blue quartz rock dipping 
to the south-east. The same rock still further north dips 50 degrees 
north-west. 

In Masardis we find near the village a dark-colored grit dipping 
46 degrees westerly. Between Masardis and Ashluid the rocks 
on the road are concealed by drifl.^ Above No. 9 the soil has 
greatly improved in quality, and the meadows upon the Aroostook 
river are extremely fertile. Ledges of limestone crop out on the 
banks of the Aroostook between Masardis and Ashland. They are 
probably the continuation of the Lower Helderberg limestone of 
Ashland, (Blake's Farm,) which dips T5 degrees west, with the 
strike north 25 degrees east. This limestone, as before remarked, 
is an anticlinal belt separating the Devonian rocks above it from 
each other. On the bank of the Aroostook river opposite the mouth 
of the Big Machias River, there are strata of very fine dark-colored 
argillaceous sandstones dipping 65 degrees west, which overlie the 
limestone. We know not whether they are of Devonian age. Their 
only fossils are numerous obscure fucoids and remains of higher 
plants profusely scattered through the layers. Its total thickness 
cannot be more than 50 feet. 

The Devonian rocks in Ashland east of the limestone belt are 
snostly conglomerates, more or less indurated, and composed of 
pebbles of red jasper, green and variously colored siliceous slates. 
Their source was probably the altered slates to the north in Nash- 
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ville. The conglomerate a mile and a half east of Ashland dips 30 
degrees sonth-west. A fine gray grit east of this, resembling some 
grits or sandstones of the coal formation, (much like grindstones,} 
dips 75 degrees west. This rock contained relics of plants. Two 
miles east of Ashland the Devonian rocks consist of friable slates^ 
much like fire clay hardened, and sandstones. The slates are usu- 
ally divided by cleavage planes. Near the east line of Ashland 
there are very coarse conglomerates and trappean rocks. 

From Mattawamkeag to fhe St. John Mver. 

The description of the geology of this section of country will 
include the geology of the East Branch of the Penobscot ; of Mt« 
Katahdin ; of Webster Greek and Lake ; of the AUeguash lakes, 
and the AUeguash river, or the district travelled over in August 
and Sept'^mber by our large exploring party, whose history has 
been already given. 

The rock at Mattawamkeag, as already remarked, is talcose 
sehist, a member of the clay slate formation, dipping 64 degrees 
south-east. In ascending the Penob<9cot we find alternating layers 
of clay slates, occasional talcose schists, and grits, all the way to 
the Pond Pitch of the Grand Falls. At the mouth of Salmon Stream 
in the south-east comer of Nioatou, these grits and slates dip 10 
degrees north-west, making an anticlinal axis with the rocks at 
Mattawamkeag. A mile above Salmon Stream the dip is 50 de- 
grees north-west, and still further 60 degrees north-west. 

Boulders of marble along with slate, granite, etc., are every- 
where seen in the bed of the river. A mile and a half below 
the village of Nicatou there are two small and very pretty alluvial 
terraces on each side of the river. The island at the junction of 
the two branches of the Penobscot is the remnant of a high gravel 
delta terrace, deposited by the west branch. Another part of the 
same terrace is at the fork itself. Back from the river coarse drift 
with boulders everywhere shows itself. 

Two miles up the East Branch at Ledge Falls, the rocks are 
slate, grit and conglomerate, very much distorted, but with an 
average dip of 60 degrees north-west. It is an interesting locality 
for examples of small plications of the strata, and also for examples 
of cleavage planes and laminsB crossing the strata. The two planes 
cross the strata at various angles from 30 to 40 degrees. The 
strata stand upon their edges at the north end of the Falls. Some 
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of the strata are bent, so that portions of them resemble a row of 
fossil upright trunks of trees. The layers are both thick* and thin 
bedded. A conglomerate composed of large pebbles of calcareous 
slates is imbedde I in the grit. A short distance north these peb- 
bles are flat and elongated. A quarter of a mile north of the Falls 
the strata are perpendicular, running north 70 degrees west. 

Two terraces are found on both sides of the river through most 
of the town, and at Mr. Hiram Fish's house they are remarkably 
beautiful. Their material is gravel. Higher up there are three and 
four terraces rising above one another in regular succession. In 
the south part of No. 1, there is a patch of clay a rod long and 
rising 10 feet above the water, which is set into coarse and fine 
gravel just as if it had been elevated from beneath. It was prob- 
ably deposited in a deep hole in the gravel bed. 

The solid rocks grow more slaty in ascending the river. At the 
locality of the clay in No. 1, the clay slate dips 88 degrees north- 
west. A few rods above is a g^ay grit having the same position. 
At the Rocky Rips, above the mouth of Meadow Brook, the grits 
dip 75 degrees north-west. Half a mile above is a band of clay 
slate, with the strike north 28 degrees east, and a south-easterly 
dip of 80 degrees, or making a sharp synclinal axis with the strata 
at Rocky Rips. At Grindstone Falls the rocks are alternating 
strata, as before, of clay slates, fine grits and quartz rock, dipping 
from 85 degrees east to 00 degrees south-easterly. Numerous 
boulders of granite fill the bed of the river at the falls. 

On the east side of the river at the falls are crushed ledges of 
slates, analogous to interesting examples we have described in 
Vermont. The ledge on the east side of the river is high — say 30 
feet — ^and nearly perpendicular, but at its bottom at the water's 
edge are fragments of slate which have been broken ofi*, scattered 
along at intervals for 20 rods. This pile of fragments is several 
feet thick, but is greatly reduced in size from what it has been, 
because the spring freshets have washed away many pieces from 
year to year. The force breaking off the strata appears to have 
come from the south-east. If one could imagine that a great rock 
20 rods long happened to fall from the skies upon this particular 
spot, the results would be similar to what may now be seen. 

The theory has been proposed that these ledges were crushed by 
the toppling over of icebergs when the country was under the 
ocean, or that a huge wave elevated an iceberg, so that when the 
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ware receded the iceberg fell upon and crushed the ledges. We 
think the present case can be ascribed to frost and gravity. The 
water at the base wears away the bottom of the cli£f and weakens 
the rocks there. The water which enters the fissures of the rock 
weakens the ledges still more by freezing. And as a heavy mass 
of snow and ice has accumulated in the winter upon the top of the 
cHff, it may be that its weight, combined with the weakening of the 
strata beneath, will cause the upper part of the ledge to fall down 
andt^^^esent this crushed appearance. A similar example we saw 
in Houlton east of Gary's Mills, but the industry of the workmen 
have removed all the debris before this time. Where these exam- 
ples of crushed ledges occur upon the south-east slopes of hills, it 
is conceivable that the strata were broken off by the drift. 

This is a fine region for terraces, as compared with the rest of 
the State. One upon the west side of Godfrey's Falls is 72 feet 
above the river. From its top there is a fine view of Mt. Katahdin. 

At the upper part of the falls the strata dip 60 degrees north- 
westerly. At Crowfoot Rips in No. 2, R. 1, the slaty rocks dip 80 
degrees south-east. The rapids here are produced by the fall of 
the water over numerous blocks of granite. Beautiful blue clay is 
found in this township. About Brown's island the sand is femented 
into alluvial sandstone by the peroxides of iron and manganese. 
At the Bear Rips the slates dip 75 degrees south east. A large 
number of boulders of the Lower Helderberg limestone were found 
at Whetstone Falls, containing in great abundance encrinal remains 
and the coral Favosilet QoQUandica, These boulders in the town, 
riiip above are very large, one of them being 14 feet in diameter^ 
and it would seem as if their source could not be far distant. The 
day slates and grits at these falls dip 65 degrees southerly. The 
prevailing dip thus far is north-westerly, but we have passed over 
two anticlinal and two synclinal axes, at least, since leaving Mat- 
tawamkeag. 

At Whetstone Falls we met Rev. M. R. Keep, who was to be our 
guide over Mount Katahdin. As we left the river for the mountain 
from Mr. Hunt's in No. 3, we will here digress from our narrative, 
and describe the trip to the top of the mountain. 

Mount Katahdin, 

The party ascending Mount Katahdin consisted of Mr. Keep as 
guide, Mr. Goodale as Botanist, Mr. Packard as Entomologist, 
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Mr. Maxwell as an explorer on his own accoiut, Mr. Davis as assuilr 
ant, and myself as Geologist. Altiiough we arrived at Mr. HnnVs 
in the afternoon, (Aug. 13th,) we determined to lose no time but 
proceed at once on our way. Accordingly, having selected our out- 
fits, being well provided with salt pork and hard bread, and having 
made the several scientific preparations necessary for the different 
departments, we were started on our journey in the batteau, being 
polled up the Wissatiquoik river about a mile by our boatmen, 
Johnston and Thomas. Then we took up the line of march 10 In« 
dian file through the immense undergrowth, produced by the won« 
derfal fertility of the soil, to a beautiful little brook about four 
miles from Hunt's, where we camped for the night. • On the Wis- 
satiquoik, near its mouth, we found ledges of a bluish quartz rock 
very evenly stratified, and dipping 60 degrees north-west. Above 
them on the bank, the boulders and large masses of a limestone, 
similar to those seen at Whetstone Falls, are so numerousi that we 
believe the rock to be in place close by, certainly less than half a 
mile, if indeed we did not find it in place. The alluvium is so thicki 
(and the country is all a forest,) that it is very difficult to trace out 
the connections of the strata. Their supposed locality is about two 
and a half miles above Hunt's farm. Boulders of red friable amyg- 
daloidal trap are very common for three miles* and must have orig- 
inated from ledges a few miles to the north. 

By noon of the 14th, we reached Katahdin Pond in No. 3, R. 8. 
No rocks were seen in place, and the boulders are all of granite, 
the last five miles of the way. The country is all a dense forest 
with much of the original growth still remaining. Our course a 
part of the morning was along the banks of the Wissatiquoik river, 
where we were struck by the rankness of the vegetation, indica* 
ting great fertility of the soil. But about Katahdin Pond the soil 
is poorer, and continues to be of this description to the mountain. 
We had not yet begun to rise much, as the Pond was found by the 
Aneroid Barometer to be ^90 feet above Hunt's fistrm. We cooked 
our dinners here and had a magnificent view of the mountain. The 
sky began to thicken, and a few drops of rain fell before we left 
the Pond, and as the wind was from the north-east, we were dis- 
couraged, and thought some of returning. But our "better genius 
urged us on, the skies brightened, and when we had scaled the 
summits no clearer day could have been desired. 

The pond is seven miles from the mountain proper, and we were 
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unable on the 14th to ascend the mountain very high, onr camp 
for the night being 1,012 feet above the pond, and 1,862 feet above 
the east brandi. We found no ledges all the afternoon, but the 
rocks are without doubt granite the whole distance. We ascended 
the valley of Avalanche brook on the south side of the mountain, 
and found an immense number of boulders and other remains of a 
great slide that devastated the valley a number of years ag^. A 
boulder of granite measured 30 by 25 feet in the deep valley that 
had been torn out of the loose materials on the side of the moun- 
tain. 

Passing up this v^dley the next morning, the 15tfa, we found an 
immense number of boulders of Oriskany sandstone, many of them 
Ughly fossiliferous. The structure of the formation can be studied 
admirably from these boulders, which we found to consist of very 
hard, compact, flinty sandstone containing the fossils, various 
quartsites, green quartz rock, red indurated clay slate, brown shales, 
argillaceous seams, and conglomerates. We found none of these 
boulders higher than the foot of the slide, although others have 
found them a few hundred feet higher. They came around the west 
side of the mountain, for none of them were found on top of the 
mountain, and none upon the east side or in the Basin. 

The foot of the slide is 2348 feet above the east branch, and here 
we find granite in place. There is no difficulty in finding ledges 
all the rest of the way to the top of the mountain. Here the "tug 
of wax" in climbing commences. The slide is on the steep side 
of the mountain, and is nearly the steepest possible natural slope 
of loose fragments. It was so long that while we stood at the 
bottom our friends at the top appeared to be the merest specks of 
moving matter, although we could hear their voices very distinctly. 
The granite along the slide is white, and rather fine grained. The 
lichens characterizing the colder zone of life, such as the Lecidea 
geograpMca, first made their appearance at about 3200 feet above the 
east branch. At the top of the slide we mounted the ridge called 
the ** Horsebaek,'^ where the vegetation is very scanty. Only a 
few stinted shrubs and lichens can flourish there. The granite is 
arranged in plates, resembling strata, running north 30 degrees 
east, and dipping 50 degrees north*westerly. Soon they change to 
70 degrees south-east, as we followed the ridge towards the sum- 
mit. 

Presently we came to the '' chimney.'' This is a steep conical 
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peak rising up saddenly irom the ridge, of towards 80 feet in height ; 
bat is so steep that we were obliged to assist one another in climb- 
ing. We would help one person up a perpendicular shelf, then 
pass all our baggage, and finally be pulled up one by one. Having 
gained the top, we found ourselves upon the ridge constituting the 
highland of the mountain. Its top is undulating, there being sev- 
eral "chimneys'' to pass over before finally arriving at the very 
highest point. We travelled at least three-fourths of a mile along a 
very narrow ridge, whose top was often only a foot wide, while on 
both sides of us we could look down for 3,000 feet over precipices 
too steep to be descended with safety. So awe-inspiring was the 
sight that some of the party crawled upon their hands and knees 
over a large part of the distance. We never imagined that in our 
New England mountains, localities could be found so nearly resem- 
bling the peaks and ridges of the Andes. Instantly the idea oc- 
curred to us that such a narrow ridge could never have been shaped 
by drift action. Its sides are covered with those loose angular 
blocks which irost has removed from the ledges but drift has never 
transported ; precisely like the fragments upon the top of Mount 
Washington above the drift region. We searched in vain over all 
the top of Mount Katahdin for any signs of drift action. There 
are no 8tri» upon the ledges, no smoothing or rounding of the 
rocks, and no transported boulders anywhere upon the summit. 
This view is strengthened by the fact that there are no transported 
rocks in the Basin, into which an innumerable quantity of boulders 
would have been hurled if the drift agency had ever crossed the 
summit. 

Only one feature appeared favorable to the view that the drift 
passed over the top. The whole of the north-west side of the sum- 
mit appears like one great stoss side, while the lee side is very 

ragged, just as would be the case if the ice went over the top. 

* 

But in answer to this it may be said, this apparent stoss side is 
only the natural shape of the mountain, and its position accidental. 
This view is partially confirmed by the fact that for a great distance 
from the summit on the north-west slope no ledges can be seen, 
only the fragments which have been loosened by frost. Generally, 
when ledges have been struck by drift, even if the scratches are 
obliterated, the rocks are not so thoroughly split up by frost but 
that the rounded ledges remain very slightly aficcted. This is cer- 
tainly the case upon Mount Washington. The drift force seems 
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often to have been strong enongh to remove all the loose and peiv 
manent parts of ledges, leaving the solid foundations so firmly 
rooted that all atmospheric agencies have not yet had time enough 
to break them up. We are fully satisfied that a large part of the 
Katahdin summits have never been swept over by drift, even if we 
must believe that the highest portion has been struck. 

We should not have expressed* any doubt as to the freedom of 
the summit from drift action, if Dr. Jackson had not expressed the 
opinion twenty years ago that the drift had passed over the summit. 
We suppose that he must have found some evidence which escaped 
our notice, although he has given us in his report none of the rea* 
sons for his opinions. We quote his remarks on the subject. He 
ascended the mountain from the west side, in the same path climbed 
by Mr. Houghton. He says, " Along the whole course of the 
slide, we found an abundance of rounded diluvial boulders of grau* 
wacke, and compact limestone, filled with .impressions of marine 
shells, showing that the diluvial current once passed over the sum- 
mit of this lofty mountain.'' If we understand both Mr. Hough- 
ton's and Dr. Jackson's reports, this slide is at the west end of the so- 
called table land, three miles from the top, and the top of the slide 
according to Mr. Vose's careful measurements, is only 3,000 feet 
high, or at least 2,000 feet below the summit. It is not then to be 
inferred from the fact of the existence of the boulders in the slide, 
that the current passed over the mountain. As already intimated, 
the occurrence of these fossiliferous boulders on the slides of the 
west and south sides of the mountain, and not on the top, shows 
that the transporting current did not cover the mountain ; at least 
not su£Sciently to grind down the rocks as it has done upon lower 
peaks.'*' 

The granite on top of the mountain is red. The same division 
of the rock into plates is observed here that we saw on the horse- 
back. They run north 30 degrees east, and dip 65 degrees south- 
easterly. The red granite caps' the white colored rock, very much 
as one sedimentary rock upon a conical peak caps another of differ- 
ent composition. The mountain, according to the best observation, 

* From inibrmatioii receiTed sinoe the report was In print, we hftTe reuon to be- 
Uevo that we are in error rrapecting the distance of the elide from the top of the 
mountain. If the fossiliferons boulders occur near the summit, it is evident that 
the drift current transported them there. Still the occurrence of a few boulders 
near the summit wiU not invalidate oar general oonolosion. 
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is 5,385 feet above the ocean, or a little more than a mile high. We 
regret much that Mr. Yose's Barometer was accidentally broken 
near the top of the mountain, before he could make any obserra- 
tions with it. 

The general course of the ridge composing the top of Mount 
Eatahdin, as seen from the summit, is that of nearly a complete 
circle, which is broken on one side. The interior of this arc is 
called the Basin, and is a beautifal hollow 3,000 feet deep, on one 
side of which is a pond, directly under the chimney, and for thk 
reason called Chimney Pond. The ridge and the basin together 
may be compared to a vast crater, only there is no evidence here 
of the former existence of a volcano. The highest point of the moun- 
tain rises quitd gradually for a long distance on the west side, hence 
it has been called a table land : but it is not like the true table lands 
of South America. It may be called by this name in a loose way^ 
to show that the ascent t^^^ the summit is gradual. The west and 
north sides of this arc of mountains are very much wider than the 
south-eastern portions. 

There are several very prominent peaks upon this curved ridge, 
only two of which have received distinct names. One is the chim- 
ney, which is very insignificant when compared with the nameless 
peaks, and the other is the highest point, which is Katahdm. There 
is a very high pesfk north-east of Katahdin, near the north-east end 
of the ridge, which has a very broad sloping summit. As this has 
no name, we venture to suggest that it be called Mount Pomola, 
from the name of the Indian Deity of the Mountains. The Indians 
formerly supposed that Pomola would be very angry if any person 
attempted to climb the mountain ; hence, like Mt. Washington, the 
top of Katahdin was considered sacred. The Indian with Dr. Jack^ 
son, when he visited the mountain 25 years ago, declared Pomola 
sent the violent snow storm upon him for presuming to measure 
the height of the mountain. 

After having spent a considerable time upon the summit, the 
reduced state of our provisions warned us that we must depart, 
and leave the magnificent view spread out before us, to be exposed 
a long time, perhaps, before another eye would see it. In compar- 
ing the scenery with the view from Mount Washington, we must 
say that there is less grandeur and more beauty in the view from 
Katahdin. The immense country to the north and south-east, 
numerously chequered with lakes and ponds, the mountains of 
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Aroofttook cotmiy, of the Canadian boundary, of tibe region of 
Moosebead Lake, of south-west Maine, and the White Moantains, 
axe all displayed in distinct outline. Those who love the grand 
and beautiful should not fail to visit Katahdin, especially as they 
will find peculiarities here not exhibited elsewhere. 

We found the descent into the Basin extremely difficult, owing 
to the " black growth," or an impenetrable thicket of black spruce, 
growing upon immense angular blocks 6f granite. We saw at a 
distance the bed of snow which remains beneath the summit in the 
Basin all the year round. We camped for the night at Chimney 
Pond. 

We found the road from Chimney Fond to Eatahdin Pond ex* 
tremely difficult to travel. It was only a spotted line, pursuing 
a straight course to Roaring Brook, regardless of all topographical 
features. At Katahdin Pond, Mr. Keep found a single fossiliferous 
boulder like those on the west side of the qiountain ; but this may 
have been brought from the north and not over the mountain, since 
the same boulders have been found further east and south-east, and 
the distribution of the sandstone belt on the map shows that bould- 
ers of it are to be expected east of Katahdin. 

The path travelled by us from the Hunt farm to the top of Katah* 
din was struck out by Mr. Keep, to whom the State donated a 
quarter of a township in consideration of his services upon the 
mountain lands. If a good carriage road could be built from the 
Hunt farm to Chimney Fond in the Basin, and a good foot or bridle 
path from there to the summit, an immense number of visitors would 
be attracted to Mt. Katahdin, especially if a Hotel should be built 
at Chimney Fond, the most romantic spot for a dwelling-houso in 
the whole State. As the roads are now constructed, it is easier 
for travellers to ascend from the west branch of the Penobscot, be- 
cause less time is required away from the water. With the roads 
thus constructed, travellers would hardly know that they were 
climbing a high mountain. With the present conveniences, lovers 
of adventure and recreation will find a trip to Mount Katahdin 
invigorating, and fraught with pleasure. 

We camped near Katahdin Fond on the night of the 16th. On 
the morning of the 17th, finding our provisions exhausted, we ex- 
amined two woodman's camps and discovered a supply of beans and 
flour, which we appropriated, to keep us from starving until we 
should arrive at the Hunt farm again, where the rest of our party 
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were awaiting oar arrival with abundant supplies of fresh salmon 
and partridges. Early in the afternoon we reached them, consid<> 
erablj exhausted, but rewarded for our exertions by learning that 
we had completed our tour in the " shortest time on record." 
After resting over Sunday, we were all ready to pursue our journey 
up the east branch. 

Geology of ike East Branch, etc., continued. 

On the east bank of the river, just above Mr. Hunt's house, there 
is a bank of gravel and sand whose strata are inclined at an angle 
of 25 degrees south, and must have been deposited over a steep 
slope. Some of the strata are consolidated by a ferruginous cement. 
At this place we found in boulders of loose sandstone a number of 
fossils of Lower Devonian type, coming probably from the Devo- 
nian rocks above. These boulders are different from those seen on 
the west side of Mount Katahdin. We suspect the range of moun- 
tains west of the East Branch in Nos. 3 and 4, to be composed of 
trap rock. They have also somewhat of a sandstone aspect. 

A short distance above Hunt's farm, in No. 8, the same clay 
slates that were described below No. 3, occur, running north 10 de- 
grees east, and dipping 80 degrees east. Beyond, the strike is 
north 20 degrees east, and the dip 78 degrees east. There is a 
large amount of clay along the river at the mouth of the Seboois. 
The boulders on the river's banks are now mostly sandstones, con- 
glomerates, honestones and slates, very rarely any of granite. A 
few miles higher, the granite disappears altogether. 
, We ascended Luuksoos Mountain on the west side of the river, 
and found its top to be 1,378 feet above the river, by the Aneroid 
Barometer. This mountain forms the boundary line between Town- 
ships Nos. 3 and 4, and appears to be composed of the same rocks 
as the range of peaks in No. 3. Lunksoos mountain is entirely 
composed of trap, a tough variety without any columnar seams. 
We had a fine view of the country all about this mountain, and in 
our note book have speculated a considerable about the geological 
character of the various hills and valleys observed, but will not 
give these surmises here. We are sure, however, that a mountain 
five or six miles north-west from Lunksoos, is composed of granite, 
as we could see the white rocks composing it both from here and 
Katahdin. 

In Number Four of the Seventh Range, the grit rocks dip 60 de* 
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greea ooutb-easterly. A similar ledge, called SufiPerer's Bock, has 
strata dipping 65 degrees south-east. At the mouth of Big Spring 
Brook in No. 5, R. 8, a horseback commences which extends rather 
more than a mile to Bowlin Falls. Its material is unusually coarse, 
and boulders of granite predominate in it. Here the strata of slate 
and grit dip 50 degrees north-westerly, forming an anticlinal with 
the strata previously observed. 

It is proper to state here that we have now arrived at the Grai^d 
Falls, which consist of seven different smaller falls, all of which 
have different names, and are found in a straight line, in a distance 
of three miles, but more than this if the course of the river be meas- 
ured. The following are their names, in ascending order : Bowlin 
Falls, Hull Machine, Grand Pitch, Pond Pitch, Upper Pitch, and 
Stair Falls, which consists of two parts. The same clay slates and 
grits at the Hull Machine dip 12 degrees north-westerly. At the 
Grand Pitch the grits prevail, alternating with thin bands of clay 
slate, standing perpendicular and running north 40 degrees east. 
The fall of water here is quite great and very beautiful. Large 
botklders of conglomerate are common here, such as we shall pres- 
ently describe in place. The strata of slates above the Grand Pitch 
dip 54 degrees south-east. Close by the Pond pitch the last of the 
slates appears, running north-east and standing perpendicular. We 
think there are two anticlinal and two synclinal axes between Hunt's 
farm and Pond Pitch, or four anticlinal and four synclinal axes ob- 
served in this group of strata above Mattawamkeag. Hence we 
have crossed the same strata eight times on this section. 

At the Pond Pitch trap rock is found in place, which continues 
to the Upper Falls. In climbing a hill west of the falls we found 
a few rods thickness of slatg and quartz rock before reaching the 
trap constituting the hill, and which appears to be the continuation 
of the trap of Lunksoos Mountain. The junction between the trap 
and conglomerate above was not noticed, but we suspect the trap to 
be bedded, and related to the conglomerate just as the trap rocks of 
Perry underlie the Devonian conglomerates and sandstones of that 
region. In Fig. 13, we have represented the relative positions of 
the underlying slates, the trap rock, and the coarse conglomerate 
about to be described. 

At the bottom of Upper Falls we are struck at once by the great 
change in the character of the rock. We find an exceedingly coarse 
conglomerate composed of pebbles of various homstones, jaspers, 

26 
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Section of the Dewmi&n Roek», 

m. day slate, Silarlan. 
b. Trap. 

t. OoaraeoonglomemteytmmoriheDeroiiUUk 
<f. FlnO'Sprained sandstoneB. 
e. Coarse grained sandstones, top of the Deroniaa. 
, /. Clay slates of uoeiialn age. 

g. Pond Pitoh. 
A. Upper Falls. 
i. Stair Falls. 
k. Foot of Qrand or Matagai»on Lake. 

slaieSi and occasionally of granite, averaging two inches in diame- 
ter, and sometimes three feet through. Rarely seams t)f (Blate, and 
in one place several feet thickness of a calcareous rock, occur wiUi 
the pebbles. It is difficult to ascertain the true position of this 
rock, but we consider the following as the normal one : strike north 
66 degrees west, dip 45 degrees north. The same layers are U«f^ 
ersed by cleavage planes running north 18 degrees east, and in- 
clined 83 degrees east. We would say more about the different 
materials of the conglomerate, but our specimens have^not yet come 
to hand. This rock must be about 150 feet thick, and it is evidently 
the base of Ihe following series 'of rocks to be described. Yeiy 
large boulders of fossiliferous limestone abound in the vidnity of 
the Falls, whose source must be quite near. 

Above the Upper Falls, the rocks consist of fine-grained dark- 
colored sandstones, having a peculiar conchoidal fracture, like clay. 
On account of the rain, we had no time to stop and examine them 
closely. At Stair Falls, the ledges cross the river so as to make tk 
series of falls, like a pair of stairs. ^ The strata dip 40 degrees 
north-westerly, and are composed of sandstones of different tex- 
tures and colors. Some of the layers contain a trilobite, a new 
species of the genus DahnMmUes. At the upper pitch of the Stfldr 
Falls, the dip of the strata is a little higher. A little yellow ochfS 
k found in the sand on the banks. 

' We staid a few days at Johnston's Gamp, in the central part of 
No. 5, R. 8, partly to recruit, and partly to explore th^ vtoimty. 
At the camp is the finest locality of Devonian fossils we have yet 
seen in Maine, but the ledges do not appear — ^the specimens are 
entirely in loose fragments, whose source must be very near, (hit 
q^oimens have not yet arrived from the woods, Imt we Maensber 
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aeeingf among tfae specimens such characteristia forms of the Oris^ 
kany sandstone as the Bennseleria ovoideB, The fossils are entirely 
marine moltusca. The rock is a loosely cemented sandstone, very 
much like the Oriskany sandstone of New York, but totidly unlike 
the Qriskany sandstone of Maine, as already described. 

A yery high range of mountains appeared west of the camp, one 
peak of which we ascended. Boulders, frequently of enormous sise, 
of red sandstone, are abundant between the camp and the moantain. 
They are so large that no one can doubt that they came from tbe 
base of the mountain. The mountain itself is composed of a bean* 
tiftil drab colored siliceous slate, weathering grayish white, whoee 
strata at the summit run north 70 degrees west, and dip 40 deg^reea 
northerly. This Traveller is the isolated conical peak lying to the 
north-east of a much higher range of mountains, which has re- 
ceived the same name, but must be nearly a thousand feet higher. 
This peak is 1,622 feet above the river at its base ; 626 feet below 
the summit is the lowest level at which the Lecidea geographica ie 
found. The same siliceous slates were found at a small pond in 
•No. 5, R. 0, just over the Ifne. 

Dr. Holmes made an excursion to the east part of No. 5, B. 8, 
and found at Horseshoe Pond, in the north-east comer of the 
township, a large mass of limestone containing i\^e FavosHea Ooth- 
iandica and crinoidal joints, which belongs to the Lower Helderbefg 
group of Upper Silurian rocks. This rock probably crosses tbe 
east branch, but escaped our notice in consequence of being cov« 
ered by alluvium. Its strike is north-east apd south-west. There 
is a small island in the pond, composed of this white limestone, in 
which there is a cave. About a mile west of tbe pond, the^ Doctor 
reports an enormous boulder of limestone, upon which trees 10 
inches in diameter are growing. It is 18 feet high, and 108 feetia 
circumference. It is on the top of a hill 300 feet above the pond. 
Between tbe limestone and Stair Falls, the rocks are fine daric- 
brown sandstones, somewhat similar to those at Stair Falls. 

Approaching the dam at the foot of Matagamon or OrMid 
Lake, in No. 6, R. 8, we find red sandstones, which are still more 
aftmndant and bright colored at the dam itself, although black ar- 
gniaceous seams are found with it. The strata dip 40 degrees 
north-westeriy. Numerous fossil marine mollusca are found at the 
daim, several of them very large, together with some marine vegat** 
^km, while remains of land plants are found further xkortb om 4h9 
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west side of the lake. Our specimens of these fosi^Is have not yet 
been received. Half a mile below the dam are fossils resembling 
those collected at Johnston's Camp. 

Passing northerly, we find a steep high ledge or mountain, 
known by an inelegant name, which is a little back from the lake, 
and proves to be siliceous slate, being a continiiation of this rock 
from the Traveller. Calcite, chalybite or spathic iron, and traces 
of manganese occur in this slate, often in nodular masses. These 
slates would seem to be the results of the alteration of the sand- 
stones, unless there has been a great dislocation of the strata, for 
the sandstone layers do not seem to have been disturbed at all by 
ihem. The sandstone is found to continue on both shores about 
half way up the lake. The most northern strata seen have the 
strike north 70 degrees east, and dip 16 degrees north-westerly. 

We suppose these sandstones to be the equivalents of the Oaspe 
sandstones of Canada. There is a very fine opportunity for study- 
ing this g^oup, both lithologically and paleontologically, in the 
region of Grand Lake, and also its connection with the Katahdin 
rocks. The Oaspe sandstones are 7,000 feet thick. The Orand 
Lake strata are certainly as thick as the Oaspe, and their strati- 
graphical relations are given in Fig. 13. 

We next com^ to a class of rocks entirely different from the 
sandstones, consisting of black slates and slaty limestones, often 
very much permeated by cleavage planes. We have referred this 
rock in our map to Silurian in part and Devonian in part, with a 
very indistinct notion of its proper place. The first ledge of it 
has the strike of north 55 degrees east, and its strata are perpen- 
dicular. The rocks in the neighborhood are very much contorted, 
while the sandstones are not, just as if the slates were largely 
disturbed and elevated before the deposition of the sandstones. 
Further north the slates dip from 45-50 degrees north-west. Nu- 
merous small curves are found among them. On Louse Island, the 
slates dip 42~degrees south, making a synclinal with the strata 
first observed. The cleavage planes arc developed in these ledges 
at right angles to the strata. 

On the south side of Trout Brook Farm in No. 6, B. 9, upon a 
hQl, a homstone is developed, apparently dipping 45 degrees south- 
erly. The hill appears to be the northern terminus of the Traveller 
range. It is probably underlaid by the slates just described on 
Orand Lake, which crop out upon the same hill. The homstonea 
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have a reddish color. Away from the hill, in the low ground, the 
slates make a gentle anticlinal cnrye, dipping both north and south, 
but are permeated very strongly by cleavage planes, dipping every- 
where in the ledge 67 degrees north. It is a case similar to that 
represented in Fig. 14. On the north side of the Farm House, the 
only planes observed in the rock dipped 83 degrees southerly. 

At the south end of the Second Lake, north of the Farm, similar 
dates abound, dipping both 80 degrees north, and 50 degrees north. 
The cleavage plants dip *W degrees north in the same ledges. At 
the north-west end of the Second Lake, these slates dip 36 degrees 
north-west, and their cleavage .planes dip 80 degrees north. We 
found here small boulders of red jasper and black homstone, also 
others containing Oriskany sandstone fossils. Half a mile up Web- 
ster stream these slates dip 40 degrees south-west. Three-fourths 
of a mile further the rock is a sandstone, probably of the same age 
with Ihese slates, dipping 10 degrees north-west. Three or four 
miles above the Second Lake the rock is a beautiful clay slate, dip- 
ping 40 d^rees south. The cleavage planes run north 75 degrees 
east, and are vertical. Further on we noticed curves in the strata, 
but the cleavage planes are perfectly parallel to one another, with 
same position as before, although the strata in the very same ledges 
are curved. This fact is shown no. i4. 

in Fig. 14. The irregular ILujnnilflMIMlSim 

straight nearly perpendicular Cl^mmgt planta crowing »trai: 

lines, c o, represent the cleavage planes. This fact sho\rs that the 
strata were plicated in this region before the existence of tho cir- 
cumstances under which the cleavage planes were produced. It 
is very generally the case that the cleavage planes change their 
positions with tho curve of the strata. 

Near the mouth of Webster stream were found boulders of the 
Lower Helderberg limestone. We travelled in a logging road 
along Webster stream, and did not see any rocks the last five miles 
of our route, before arriving at the foot of Webster Lake. Arrived 
at the lake, we come to the Oriskany sandstone rocks. Conse- 
quently we are unable to draw the line between the Oriskany and 
the slates of uncertain age, nor do we feel confident of their rela- 
tive position. The Oriskany would seem, however, to pass beneath 
the slates. 
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Just ftboye Webster Lake Dam the strata dip about 20 degrees 
easterly. Then we soon pass an anticlinal, as the next observftioA 
gfives a westerly dip of 30 degrees, while the cleavage planes dip 
75 degrees south east. Before reaching the west end of the lakeik 
the following are the positions of the strata in order : 6 degrees 
east, 6 to 12 degrees east, 20 degrees west, and 80 degrees nortb- 
west, making twb anticlinal and one synclinal axis on the Lake. 
In the last case, cleavage planes dip 60 degrees south-easterly. 
Near the west end of the lake we begaato discover the Oriskany 
sandstone fossils in the rocks in place, and find them to agree per- 
fectly with the ibssils in the boulders scattered all over the settled 
portions of the State. Among other specimens, we found a most 
beautifal eye of a DaJmanUes, a different species from the one ob- 
tained at Stair Falls. A large number of angular fragments of 
rock at' the Telos dam contain fossils of the same type. But the 
ledges upon Telos Lake have furnished the greatest number of fos- 
sils. There are several very fine localities on the north side of the 
Lake, and all sorts of marine life are preserved in the strata. We 
collected a large number of specimens, and find* so much of interest 
in them> that we shall make them the subject of a separate commu- 
nication in the spring, in which we hope to describe the new specieo. 

The old maps represented Lake Telos as the source of the AUe- 
guash waters, as was the case a few years ago. But a canal has 
been cut between Telos and* Webster Lake, so that the waters of 
the AUeguash lakes now flow into the Penobscot, as Webster Lake 
is 50 feet or so lower than Telos, which is at the same level as all 
the AUeguash lakes. Moreover, dams have been built at the out- 
let of Chamberlain Lake, and Churchill Lake, so that practically all 
the Alleguash lakes water the Penobscot. Really the names Web- 
ster Stream, in No. 6, B. 10, and Alleguash Stream, in No. 8, B. 13, 
ought to be struck out, and the name Penobscot (east branch,) 
applied to them. The water from No. 9, It. 16, no^ flows into 
Penobscot Bay instead of the Bay of Fdndy . This change is owing 
to the skill and energy of the timber owners in this part of the 
State. 

An inspection of the nature of the barriers of Telos and Cham- 
berlain Lakes will at once satisfy every one, as it did all in our 
party, that formeriy the present artificial course was the natural 
one, and that Telos and Chamberlain, if not Heron and Chu chill 
lakes, were formed by the deposition of a coarse gravel barrier at 
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TeloB OaiQ. Could tiiia oaaal be excavated 20 feet deeper, all the 
water of Telos Lake would immediately rush out, as Little Sebago 
Lake did last spriDg, and perhaps the waters in Chamberlain and 
to some extent in the other lakesi would follow. There is a rockj 
^rier, however, in the thoroughfare between Chamberlain and 
Heron lakes, which would prevent the rushing out of the latter, 
but would leave them as the sources of the Alleguash river, while 
the Chamberlain waters would no longer be connected with them. 

This case is an illustration of our theories upon a previous page, 
concerning the former submersion of this continent under the ocean, 
Upon the former continent Chamberlain and Telos lakes probably 
did not exist, or were very small. The waters from Alleguash 
Lake, in No. 8, B. 14, flowed directly to Penobscot Bay. But when 
the ocean covered up the country, the currents deposited an im- 
mense quantity of detritus between Telos and Webster lakes, so 
that when the country rose again, behold there was a barrier thrown 
across the old river's course. As this barrier was a very few feet 
higher than the country between Chamberlain and Heron Lakes, 
the water of Chamberlain and Telos Lakes was forced to flow into . 
Heron Lake, and thus feed the St. John. This outlet was over 
rocks, while the barrier was gravelly. 

Similar cases have been found in different parts of our Northern 

 

States, but generally the process has been carried on a step further 
than in this example. The new outlet through rocks has been 
worn down into a gorge, so that the whole lake has been drained. 
The same erosion would have taken place here if the work had 
been permitted to go on without interruption for ages to come, and 
the wearing and draining process would have produced terraces. 
At present no terraces are to be found on any of these lakes. 
Hence will be seen the propriety of our remarks upon a previous 
page, that some parts of Maine had not yet passed through the 
terrace period. 

The cases of this nature in other parts of the North are interest* 
ing, beoause data are afforded us of the lapse 6f time since the 
continent emerged from the ocean. This geological timepiece is 
regulated by the wearing away of the rocky barrier. If a barrier 
ten miles long has been cut through at the rate of one foot annu* 
ally, the whole process required 52,800 years, and consequently it 
is so long since the continent was buried beneath the gcean. We 
do not give these figures as the true ones, but as an illustration of 
the manner in which the true figures are to be obtained. 
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The following is the position of the strata of OriskanyBandstotie 
on Telos Lake, in order, from east to west : 36 degrees north, with 
cleavage planes dipping 80 degrees south-east ; 46 degrees north- 
west; 75 degrees south-east; 12 degrees south-east; and 80 
degrees north ; or two anticlinal and two synclinal axes. Upon 
some of the layers are a great many ripple marks, precisely like 
those now forming in the sand. Ip another place a trilobite seemed 
to have been pushed along over the surface, leaving his trail, but 
not in a natural way. Many of the strata are very hard, thin- 
bedded, dark sandstones, with occasionally a few slaty layers. 
Other layers are altogether composed of slate, and so thorouj^hly 
filled with cleavage seams that it is very di£Scult to preserve the 
fossils found in them. The fossils are mostly in the vicinity of 
Point Levy. The south shore of the lake is entirely alluvial. 

We come next to Round Pond, or Telosinis, as it is called upon 
Chace's map. No rocks were seen anywhere upon its borders. 
From its west side there is a magnificent view of Eatahdin, Po- 
mola, and all the mountains of that region. The view is much 
finer than any from the southern or eastern sides of the mountains. 

The last ledge of the Oriskany slates seen in going west is on 
the south-east shore of Chamberlain Lake, half a mile beyond the 
thoroughfare from Round Pond. The strike is north 75 degrees 
west, the dip 20 degrees southerly ; while the strike of the cleavage 
planes is north 75 degrees east, and their dip 80 deg^es northerly. 
We next find an entirely difierent class of rocks. In describing 
the rocks upon Chamberlain Lake, we will first describe those upon 
the south shore, and then, beginning at the north-east point of the 
lake, describe those upon the north shore. 

A little beyond the slate ledge just described, there occurs a 
conglomerate cemented by argillaceous matter, and not differing 
very much in appearance from the slates. Its strike is north 60 
degrees east, and its dip 60 degrees south-easterly. Pebbles of 
homstone and white quartz predominate, and some of them are a 
foot in diameter. There was a curious appearance in some parts 
of the ledge. A mass of pebbles of entirely different aspect from 
the adjacent portions of the ledge are shaped just like a boulder. 
If we could suppose them to have occupied the place once occu- 
pied by a large stone which had decomposed, the idea of their 
appearance would be clearly indicated. It is possible that they 
are themselves boulders of a previous conglomerate, which were 
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redepomted in this second conglomerate. .In the next ledge the 
conglomerate is of a darker color, and the pebbles are less distinct; 
owing to metamorphic action. , The strike is north 20 degrees east, 
and the dtp 75 degrees west. Next succeed strata of coarse con- 
glomerate. Succeeding this is a ledge of a compact talcose rock, 
which is probably an altered iiandstone. Upon a small island, 
which at low water is called Black Point, a coarse trappean like 
conglomerate appears, dipping 70 degrees east. The trappean 
aspect is derived from the fact that the pebbles are almost entirely 
composed of vesicular trap and amygdaloid, also because meta- 
morphic agency has cemented the pebbles together very firmly. 

West of Black Point the rocks are concealed for some distance* 
but when they appear they are similar to the talcose rock men- 
tioned above in the conglomerate, and ledges of them are common 
for two miles, after which no more are seen of them upon the south 
side of the lake. Much of it is intermediate in character between 
quartz rock and siliceous slate, often traversed by veins of hyaline 
quartz. So;ne planes in them, possibly of stratification, ruti north 
60 degrees east, and dip 73 degrees north-westrly. '^e suppose 
the compact rocks to belong to the same belt as the conglome- 
rates, but are in a metamorphic stale. Possibly it is the equivalent 
of the conglomerate at the Upper Falls. It is more like that than 
any other rock in the State, and the association of trappean rocks 
with it is like the state of things at the falls. It differs as much in 
external appearance from the Oriskany group, as the conglomerate 
at the falls differs from the overlying sandstone. We seem to have 
traces of two anticlinals and one synclinal in this conglomerate 
upon the south side of the lake. 

Beturning to the north-east corner of Chamberlain Lake, we 
find the same conglomerate rock, containing many distinct peb- 
bles, although the ledge is largely of the compact variety. At 
the most eastern point noticed, there are slates dipping 60 degrees 
south-easterly, which may possibly be upon the east side of the 
conglomerate. The two rocks here jJass insensibly into each 
other, qnite different from the union of a trap and sedimentary 
rock. The three small islands in the eastern arm of the lake are 
conglomerate in their character. 

Nearly a mile west of the islands, upon the northern shore, we 
fiiM a slate interstratified with a very beautiful fine-grained sand- 
stone, both very compact, and ringing when struck by a hammer. 
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Tbey dip 62 d^^es porth-west. Still further weal these roeki 
appear dipping 23 degrees north, some of the liters being filled 
with concretions, and very much ^ivided by cleavage planes at 
right angles to the dip. These rocks extend to the Chamberlaan 
Farm from Leadbetter Brook. They crop out also upon the soutli 
shore of Indian Pond, a Qhort distance north of the farm. There 
the strike is north 57 degrees east« and the dip 22 degrees nortb- 
westerly. No fossils have been found in any of these slates and 
sandstones. ' We suspect they belong to the Oriskany group. We 
are confident that the slates at the south-cast corner of the lake 
are the same as those near the farm, for they dip in opposite direor 
tions, and both overlie the conglomeratic rock. « 

The drift striffi upon the borders of Chamberlain Lake are weU 
preserved, and have an unusually east afnd west direction, as alse 
upon Telos Lake. The country upon the borders of those lakes is 
covered with the original forest, except an occasional clearing 
where the soH is found to be very productive, thougji often quite 
stony. There is a fine view of the Katahdin mountains from the 
Chamberlain Farm. 

West of the Farm no rocks were found in place east of the outlet. 
West of the outlet the rocks are of the same conglomerate char- 
acter as those upon the south side of the lakes, containing in some 
of the pebbles a most beautiful amygdaloid. In the Alleguash 
stream were found boulders of t^lcose schist, supposed to be the 
same with the rocks in place. 

Leaving Chamberlain Lake we find at the second dam in the thor- 
oughfare, an irregular slaty rock, dipping 37 degrees north-wesfe. 
It is to be connected with the conglomerate rockd, rather than the 
overlying slates. Boulders of trap, sandstone, and talcose schist 
are numerous, just before passing into Heron or Eagle Lake. Op- 
posite the west end of Pillsbury island at the eouth end of the lake^ 
the rock is trap. The island is probably composed of the sara^ 
material. We could not cross over to the east side of the laJ^Oj 
where the ledges were quite high and precipitous, but suppose 
them to be the same. Passing beyond the north side of this islaod 
to the north shore, the rock at first sight seems to be genuine trapi 
but a clear examination shows that it is entirely composed of iuh 
mense masses or boulders of trap, forming a gigantic conglomerate. 
They are all very large, the largest being four feet in diameter, and 
the average two feet. The masses are so firmly united that W6 
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hesitated whether to call this rook a coDglomerate of pebbles or 
Bodales of trap misoellaDeoiisly arranged. The west part of Heroa 
Lake and its islands are also composed of this conglomerate. 

Two small isliemds at the mouth of Soper Brook are composed of 
taip. One mile tip this brook, ledges of a very clear flint rock, or 
homstone, prevail. Two miles higher up the brook, specimens of 
a genuine porphyry were found, probably in a dike, though this is 
not certain. About a mile from the north end of the lake, a white 
ledge is very prominent on the east shore, which proves to be sili* 
eeous slate weathering whitish. Persons at a distance might mis- 
take it for limestone. At the north end of Heron Lake the rock is 
a conglomerate, largely made up of vesicular trap and siliceous 
slate pebbles, very much like the first conglomerates noticed upon 
Ghamberlain Lake. Soon after entering the thoroughfare between 
Heron and Ohamberlain Lakes, the rock is trap, containing epidotie 
masses. The conglomerate makes its appearance about a mile from 
Heron Lake, weathering white, which has in it pebbles of trap, 
quartz rock and siliceous slates. Its strata dip 40 degrees north- 



A "dark sandstone, almost a quartz rock, occurs upon an island 
at the south end of Churchill Lake, dipping 30 degrees south-west- 
erly. Drift strisB upon it run north 55 degrees west. The shores 
of the lake are generally low and alluvial. Near its upper end, a 
range of mountains crosses our course, and they look as if they 
were composed of trap, though it is impossible to judge certainly 
of their composition without personal examination. For the first 
lime since leaving No. 4, we find at the north end of Churchill Lake 
a quantity of granite boulders, but they are seen only for a short 
distance. Judging from the direction of the striaa, these boulders 
were derived from the north-west, probably from the mountains Hi 
No. 10, R. 13. A short distance below*the Dam, ledges of clay 
slate appear, dipping 62 degrees north-west. 

No ledges were then seen until we came to Umsaskis Lake. The 
AUeguash river is full of large boulders of schist and trap, altered 
slates, and a few of granite all the way to Long Lake, a distance of 
ten miles. Betwe^i the two lakes the river winds among hills, 
l^ttt the valley is much wider at the Lower Lake. About the middle 
of Umsaskis Lake a clay slate ledge appears, at a distance resem- 
bling an unstratified rock, whose strata run north 80 degrees east^ 
and are perpendicular. No other ledges were seen as fhr as the 
Depot farm at the foot of Long Lake in No. 12. 
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The region between No. 12 and the mouth of the Alleguash river 
was explored by Dr. Holmes, and his specimens were examined 
by us. They are all of clay slate, sometimes of almost roofing slate 
quality, and sometimes calcareous, and again a little micaceous. 
Four miles above the Qrand Falls, the clay slate runs north-east by 
north. At the Falls, the strata dip south south-east. Still further 
down the dip is TO degrees south-east. 

We found clay slate on the road between the Depot Farm and 
the Seven Islands Farm, dipping 66 degrees south-east, near the 
line between the fourteenth and fifteenth ranges of Townships. The 
country is undulating and ttiickly wooded. The first ledges of tal^ 
cose schist seen were about five miles east of the St. John ^ver. 

Some have preferred to use the Indian names for some of the 
Alleguash lakes. Chamberlain Lake was called Apmoogenegamook, 
Heron Lake was called Pomgokwahem, and Churchill Lake was 
called Woolagasquigwam Lake. 

The conglomerates, siliceous slates and trap rocks upon'the AUe- 
gfuash lakes, are represented upon the geological map as trappean 
and altered rocks. In a final map this heading would be subdivided 
into three parts. Everything below Churchill is represented as day 
slate. 

Ifie country from Sdnxna Biver to Masardia. 

Dr. Jackson left a few notes upon this interesting region in his 
report, and Dr. Holmes published also some of his observations in 
the vicinity about the same time> from which we have prepared the 
following brief outline, deeming it desirable to present the promi* 
nent features^ using our own nomenclature. 

The Seboois river joins the East Branch of the Penobscot in No. 
9, R. T. At its mouth the banks are alluvial. The rock first seen 
is the clay slate series, which on the east branch we found to extend 
as high as the Pond Pitch. This extends to the upper part of No. 
4, dipping 80 degrees east. Peaked Mountain in this township is 
composed of a conglomerate, probably a part of the series we found 
between the Grand Falls and Grand Lake. Large beds of lime- 
stone containing the Favosites Oothlandica, which are probably the 
Lower Helderberg series, are also found about the mountain. The 
mountain has been cut through by a huge mass of trap, which has 
produced changes on the adjacent strata. The southern peak is 
composed of amygdaloid and hornstone. This we suppose to be 



the same with the trap below Pond Pitch. The central peak is 
composed of coarse conglomerate traversed by veins of calcite. 
Boulders of red sandstone are found on the surface. The top of 
the mountain is 660 feet above the river. 

Above this mountain, the river finds its way among precipices of 
saodstonei 200 or 300 feet high. At the mouth of Jerry Brook, on 
the west bank of the Seboq|S| in No. 5, R. f , red sandstone appears, 
dipping 75 degrees south-east. Sugar Loaf, on the east side of the 
Seboois, 1,900 feet high, is composed of sandstone and clay slate 
cut through by a dike of trap 500 feet wide. The slates adjacent 
to the trap have bce^ changed into jasper, homstone and compact 
feldspar. Nodules of caicite and epidote occur in the amygdaloid 
part of the trap. The jasper bed is 10 feet wide. 

At Chegalapscagos Falls, red slat^ rocks are found, dipping 
north-westerly 80 degrees. Above the falls numerous dikes of 
trap rock, and masses of jasper abound. Large boulders of the 
fossilifcrous Qelderberg limestone are also found in the vicinity. 
In the south part of No. 6, the red slates dip 60 degrees N. W., 
then to the S. £., and presently to the N. W. again. At Grodfrey's 
Falls, which we conjecture to be in the middle of No. 6, the rocks 
are slates. Near the First Seboois Lake in No. T, there is a fine 
development of the Lower Helderberg limestone. It is 90 feet 
wide, a bed inclosed in sandstone and brecciated by the intrusion 
of scoriaceous trap. Encrinites and the common favosite coral 
abound in the rock. Some parts of the bed are described as a good 
marble. 

The rocks upon the Third Seboois Lake are argillaceous lime- 
stones, sandstone and trap. No rocks are observed upon the La 

« 

Pompique stream. 

Dr. Holmes, in passing from Matagamoo Lake, on the East 
Branch, up Hay Brook, found perpendicular seams running through 
slate, with an east and west direction. About a mile above the 
mouth of the Mooseluck stream, in No.- 8, B. 8, he found a ledge 
of coarse conglomerate. 

Eight miles below the mouth of the La Pompique, on the Aroos- 
took, strata of caiciferous slate occur, dipping 50 degrees S. E., 
and containing beds of limestone. For miles lower down the rocks 
are clay slatfe, dipping 30 degrees N. W. This is in the west part 
of the Oxbow plantation. In the south-west part of Masardis, 
slate and quartz rock occur which we suppose to belon^^ to the 
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OriAany Bandatone. In Masardifl, half a BiSa abo^«a Ae irillagei 
lioieatone appears dipping 40 degrees S» 8. Other ledges of Ume^ 
atoae cfx)p oat before we reach Ashlattd, wfa^^ it is probably con» 
nected with the Helderberg limestones already noticed. Opposite 
the'Hienth of the Big Machias riv^ are the fine grita of donbtM 
age already noticed. 

Bcgion (f Ae St. John lUver. 

The highest point on this river to which we ascended cannot be 
far Irom the north line of No. 11, R* l^* The rock is talcoee schist, 
dipping 61 degrees N. W. This rock extonds on the ri^r as 
far as the month of Oreat Black river. The next rock measured 
was on the line between R. 15 and R. 16, and the schist dips 69 
degrees N. W. Small beds of clay slate are occasionally associa- 
ted with the schists. A conple of miles farther down the river, 
the schists* dip 75 degrees N. W., ?5 degrees S. E.» and stand tm 
their edges. Joints cross some of these ledges, very mnch like 
cleavage planes. In the south part of No. 13, R. 15, the schist 
dip T5 degfrees N. W. At the time we ascended the river tlie 
water was very low, and we found great difficulty in travelling. 
Large boulders of talcoaa rocks, some of them 10 feet in diameter, 
are common the whole distance above the Seven Islands. The 
country is very low, so that we could see no hills on either side. 
The soil is excellent wherever any meadows line the banks, and of 
an ordinary character away from the alhivial patches. As to the 
prospect of finding gold on the Upper St. John, we have already 
spoken. 

The Seven Jslands are all covered with rich alluvial sofl, so thai 
enormous crops are gathered from them. Mr. Gary's farm is in 
fine order under the nranagement of Mr. Currier. Below the fhrm 
some distance, the talcose schist dips 61 degrees S. B. There is 
an immense boulder of conglomerate in No. 18, R. 14, showing 
that rock to be in place at no great distance. In No. 14» R. 14, 
we find crystals of mica in the so-called talcose schists, which have 
been crystallized since the consolidation of the rock. This fact 
illuBtrates our previous statement that there is no Mc in talcose 
schist. An analysis of this rock would be very desirable. 

• We beg^n to find the ledges with glacier strin, the force having 
very evidently been directed down the valley. Upon ihe lee side 
of one of these Iedges» we noticed two pot holes, eaiA about twe 



feet aorodt. They have been worn out by the carrent of the rirer, 
perhaps before the glacier existed. The details of the traces of 
this ancient glacier have already been described. 

Near the McCrillis farm the ledges dip 80 degrees sonth-easter- 
Ij, and there is a mineral spring. Near the farm the rocks become 
mwe slaty. All along the river the rocks crop out in abundance, 
and the general character of the river is the same as that above 
tike Seven Islands, but the hills are increasing in size constantly, 
06 that high mountains press close to the river about the mouth of 
lllack River. There is more meadow land at the farm, but scarcely 
My in the country between Gary's and McCrillis' farms. Below the 
latter farm the rocks are still schists, but are slightly argillaceous. 
At the second great bend in the river, before reaching the Big 
Black River Rapids, clay slate appears. As it were, the river 
passes just to the junction between the schist and the slate, and 
tiien turns and flows over the shists again. These slates appear 
to be nearly horizontal, with cleavage planes dipping 10 degrees 
north-westerly. The discovery of these cleavage planes awakened 
the supicion that possibly all our previous observations related to 
the cleavage planes, and that the marks of stratification have been 
entirely obliterated. If any gtratified planes had been present in 
the schists, wo should not have overlooked them, as we kept a 
sfcarp lookout for all differences of this nature. 

The valley is very narrow along the raptds, and is completely 
filled with boulders. Among them we found masses of red slate, 
red sandstone, vesicular trap and various quartz rocks. Some 
beds of clay slate are found in the schist in No. 16, R. 13. In the 
vicinity we find considerable alluvial conglomerate. , There appear 
to be two anticlinal and two synclinal axes in ifie talcose schist 
Atts hastily examined. In No. 16, R. 12, are boulders of dun col- 
ored quartz rock, calcareous rocks, red, green' and dun colored 
sandstones, besides various slates. The first alluvial clay seen in 
fai No! 16, R. 11. 

The clay slate begins as a formation at the great curve in the 
river three miles above the mouth of Little Black River. A mile 
and a half further its strata dip 65 degrees north-west, and pres- 
ently change to 60 degrees south-east. Then it changes again to 
tile north-west dip. Good roofing slate may be found on the west 
bank of the river a short distance above the mouth of Little Black 
Btver. Presently small beds of limestone appear between the 
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layers of slate. We learn from Mr. Samuel Bolton, that betweea 
the two Black Rivers, four or five miles west of the St. John, 
there is a large amount of limestone. 

As soon as we arrive at the mouth of Little Black River, we see 
a number of beautiful terraces, which extend from this point to 
Woodstock, with scarcely any interruption. The Acadian French 
* settlements commence here, continuing to the Grand Falls, in New 
Brunswick. • The scenery all the way is very fine. Near the * 
mouth of the Alleguash River the rock is talcose in, appearance. 
A mile below the rock is genuine talcose schist. It is of limited 
extent, however. The dip of the clay slate below is TO degreea 
north-west. Still further down the clay slate has the strike north 
20 degrees, and an easterly dip of 40 degrees. The cleavage 
planes are both perpendicular, and dip 60 degrees east. Every 
exposed ledge is covered by all kinds of striae, glacial, drift, and 
fluviatile. At the Oreat Rapids the clay slate strata dip 53 degrees 
north-west, and the cleavage planes 80 degrees north-westerly. 
This is a beautiful example to show the difiference between the 
planes of stratification and cleavage in the same ledge. It should 
be stated that this clay slate below Little Black river is more sedi- 
mentary in its character than ordinary clay slate. It might with 
equal propriety be styled fine grained sandstone. 

Dr. Holmes went up the St. Francis river to the boundary line, 
and liis specimens from the route are all clay slates, the central 
portion of which are somewhat calcareous. Six miles below the 
mouth of the St. Francis river the same distinctions between the 
strata and cleavage planes are observable that we have specified 
above. At the village of St. Francis the strata dip 20 degrees east, 
while the cleav%e planes are perpendicular. At Fort Kent, we 
went back a few miles from the river, and found boulders of Lau- 
rentian gneiss, which must have been brought from the north side 
of the St. Lawrence river, a distance of more than a hundred miles. 
One of the boulders is 12 feet long. About 400 feet above the 
river we found what appear to be ancient sea beaches, skirting the 
sides of the hills. Wallagrass plantation is entirely underlaid by 
clay slate. 

In the east part of No. 18, R. 6, the cleavage planes of the clay 
slate dip 64 degprees north-westerly. It is probable that the strata 
coincide with them. Further on the dip of the strata is distinctly 
45 degprees easteily. Half a mile before reaching the great bead 
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m tbe river in No. 18, R. 5, or Dionne, the clay slates fdip 30 de- 
grees south-east, and the eleafvage planes 75 degrees west. At the 
moath of the Madawaska river the slates are more, shelly and easily 
decomposed, in consequence whereof the valley becomes much 
wider. The view from the high land at the mouth of the river is 
very fine. Several beds of blue clay are found in Great Isle planta- • 
tion. One of them contains fragments of fossil wood, which are 
completely penetrated by a beautiful blue earthy phosphate of iron. 
Br. Jackson found a fossil IJnio buried in this clay; also slate 
suitable for roofing three miles above the mouth of Oreen river. 
About four miles above the Grand Falls the clay slate dips 30 de* 
grees north-west. This was the last ledge of clay slate seen. 
According to our observations we have passed over four anticlinal 
and four synclinal axes in this belt of clay slate. The section is 
veiy transverse, however. 

The next formation we cross is full of small undulations of the 
strata. So numerous were they that we tired of recording them. 
The rock is a mixture of obscure slates and limestone, or the calcar 
reous slates of our map. At the Grand Falls there is an anticlinal 
in the strata, the two sides dipping north-west and south-east. 
There may have been a dislocation of the strata also at this place. 
We have here another example of the change of the course of a 
river in consequence of the obstruction of the old course when the 
continent was under water. The village of Grand Falls is built 
upon a high terrace composed of gravel, which is fifty feet higher 
tiian the water at the head of the falls. As the water did not rise 
high enough to remove this barrier it was compelled to run over 
ledges, and has since the elevation of the continent been obliged 
to wear out this crooked gorge from the solid rocks. All the lum* 
ber and produce brought down the river must be carried across 
this high gravel hill. We wonder that this village could have been 
built for so long a time within three miles of the United States, 
and that no Yankee has yet discovered that the construction 
of a canal across this bank would be a most '^profitable invest- 
iBent.'' 

A mile below Grand Falls, the calciferous strata dip 10 degrees 
easterly, and several large dikes of trap are adjacent to them. The 
following are the positions of the strata observed below ; 40 deg^rees 
wes^riy, perpendicular, easterly, and at a great bend in the river 
there is a small inverted anticlinal, the west side being nearly per* 

21 
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pendiculai^ and the east side dipping 80 or 40 degprees east. Other 
carves might be specified, were it desirable. Below the mouth 
of Salmon river the strata dip 65 degrees south-west, while the 
cleavage planes are vertical. From the mouth of the Aroostook, 
we went to Presque Isle, and found the same calcareous rocks all 
the waj. At the mouth of the Aroostook, these slates run north 
75 degrees east, with the dip of 30 degrees northerly. There is 
probably an old course of the St. John river from the Orand Falls 
to the Aroostook Falls. We found here boulders of amygdaloid 
and conglomerates. Below Tobique village the limestone is scarce, 
and the slates dip 60 degrees north-westerly. Some of the strata 
dip 19 degrees southerly, and it is possible that the first observed 
position is that of the cleavage planes. More limestone is found at 
the River des Chutes. Boulders of Lower Helderbcrg limestone, 
containing fossils, are found in the vicinity. Four miles below this 
river the strata are largely calcareous, and are perpendicular. 
Trap dikes appear before reaching Florenceville. At this village, 
slates and limestone alternate, and stand mostly perpendicular, and 
are very irregular. The various positions of these calcareous 
slates show us what may be expected in the same strata in Maine, 
where their general position appears so uniform. A careful exam- 
ination of the St. John rocks will throw more light upon the rocks 
in Maine, than we can obtain by very protracted examination of 
her strata near the line, because the river exposes the ledges so 
well. 

About nine miles above Woodstock, at a ferry, red sandstones 
and conglomerates appear on the river's banks, dipping 25 degrees 
north-west, and form a belt half a mile wide. Some of the strata are 
very fine grained, and we find upon them the prints of raindrops 
which fell hundreds of thousands of years ago, when these layers 
were part of a clay bank upon the beach. The clay became hard- 
ened by the sun before the next layer was deposited upon it, and 
consequently we have preserved both the impression^ made by the 
drops, and the little protuberances from the upper layer filling up 
the small depressions. Most of this rock is a coarse conglomerate* 
Some of the pebbles are encased in gypsum. Without doubt it is 
the same rock as the conglomerate on Tobique Kiver, where gyp- 
sum is found. It may be that this rock extends into Maine. An 
examination should be made to determine this point, for if a gyp- 
siferous rock occurs in Maine, gypsum may be found in it, and be 
of incalculable value to the fiurmer. 
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Ko more is seen of the calcareons slates. In their stead, upon 
the south side of the gypsum rock, is a very hard quartzose rock, 
dipping 10 degrees westerly, thus underlying the conglomerate 
unconformably. Similar quartzose rocks are found all the way 
to Woodstock. Some of them in sight of the town dip 50 degrees 
north-east. In the village, at a brook, these rocks are vety evenly 
bedded, and remind one very much of the older Bilu]*ian rocks. 
They dip about 26 degrees north-westerly. These rocks ought to 
be investigated fully on account of their relations to the copper 
bearing rocks which may run over into Maine. 

Here the exploring part^ broke up. But three of us crossed to 
St. Andrews, and can say a word about the rocks between Wood- 
stock and St. Andrews. The rocks are mostly covered by drift 
between Woodstock and Canterbury station. Those that appear 
are obscure mica schists, resembling siliceous slates. Three miles 
north-west of the station, there is an argillo-micaceous slate, occa- 
sionally calciferous, dipping 65 degrees north-west. A large block 
of jasper was noticed, indicating that it is found in place to the 
north-west, perhaps in Maine. Other boulders were of granite, 
containing green feldspar. 

Fine beds of peat and marl are found at Ganteri)ury station. This 
is an interesting fact because it makes it probable that marl will be 
found lying upon these same rocks on their extension into Maine. 
The rock a mile south of the station is mostly limestone, but belongs 
to this micaceous formation. For most of the first 21 miles between 
Canterbury and St. Andrews, granite is the prevailing rock. At the 
McAdam station, Mr. Edward Jack, the gentlemanly Land Agent of 
the Q. and St. A. Railroad, pointed out to us ahorseback upon the 
side of the track, which is five miles long. 26^ miles above St. An- 
drews, clay slate is seen upon the side of the road, and extends for 
seven and a half miles. The next thirteen miles of the route are 
occupied by trap rock, which frequently forms very steep mountains. 
The last six miles above St. Andrews are underlaid by the red Devo- 
nian sandstones and conglomerates, which extend across the Fassa- 
maquoddy bay to Perry. Interesting vegetable remains occur in 
this sandstone in St. Andrews. 

The next region to be noticed is the country around the large 
lakes in the north-east part of Aroostook country. Their explora- 
tion was assigned to Mr. Packard, who has made out the following 
report concerning them. 
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To 0. H. Hitchcock, State CMogist, 

Sib : — I send you herewith, a report of my observations upon the 
physical and geological character of the country about the Fisk 
River Lakes and the Aroostook river between Ashland and Presque 
Isle. 

Tours truly, 

A. S. Pacxabd, Jr. 
Brunswick, Dec. 1, 1861. 



Fish River Lakes, 

"Afler leaving you at the Seven Island Carry on the AUeguash^ 
according to your directions, with A. B. Farrar as waterman,, I 
hastened down the St. John Biver to Fort Kent, and after laying^ 
in enough provisions, started down the river on the 10th September. 
Two or three hours' paddling took us twelve miles, to the portage 
over on to Cleaveland or Long Lake. Placing our canoe and bag- 
gage upon a Frenchman's car, we left the fertile and pleasant valley 
of the St. John for what we supposed a rough logging road. We 
found that the portage of four miles lay over a very fair road, with 
&rm8 belonging mostly to the French, all the way to the lake. 
The rock when it once cropped out, was the dark slate that we left 
on the St. John. The soil, composed of slate drift, was light and 
fertile, nearer the lake dark and loamy, producing good crops of 
wheat and buckwheat, just then being harvested. The forest con- 
aisted mostly of hard wood growth, especially the sugar maple, 
which surrounded the lake. Coming out onto the lake about three 
miles from its head, where another road comes in from the Mad»> 
waska settlements on the St. John, we found on the east side sev- 
eral farms newly cleared, while for three miles down along the west 
shore were farms sloping down to the water's edge from the fine 
maple forests back of them. A mile below the portage, the rock 
was a dark slate with a perpendicular cleavage dip, striking west 
south-west, and east north-east. A little farther on, the slate was 
more reddish, but no stratification was apparent. Two auleo fartbet 
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on, at a poiat where the lake bends aronnd to the west, the slate 
was hard and gritty, with the same cleavage dip and strike. 
Across the lake, at two points east and south, were hard slates 
with bands of grit, running west south-west, and east north-east, 
by compass, with a dip of 60 degrees north-west. The cleavage 
was nearly vertical, and its strike the same as that of the strata. 
It was also more hilly here, and more fir and spruce in the forest. 
Passing tW next day through the thoroughfare into Mud Lake, 
where is an old weir made by the Frenchmen to catch togue, trout, 
and white fish, we found no ledges, but a low flat cedar swamp on 
the north side of the lake, and on the south side hills of slate, appa- 
rently, from their contour. The two mile thoroughfare into Preble 
or Cross Lake, and the lake itself, was but a repetition of Mud 
Lake. There was no exposure of rock, the country hilly upon the 
south side, while the land opposite, or that lying around the head 
and sides of the lake was low and wooded with spruce and cedar. 
The south shore consisted of anarro\f beach of grit' and slate pebbles. 
Another thoroughfare of half a mile, where we found a large angu- 
lar boulder of a dark green tcfugh sandstone, brought us out on to 
Lake Sedgwick, or Square Lake, as it is commonly called. This is 
the largest of the first four Eagle Lakes. It is about eight miles 
long, and two miles across, lying north and south. The country 
about the head is rather hilly, while its foot is by a thoroughfare of 
about four miles connected with the Eagle Lake. Various points 
run out into the lake. With beaches of silicious pebbles, which at a 
distance look like ledges of slate. On the east side, a mile below 
the thoroughfare, was one low slate ledge, but so cut up by cleav- 
age that the direction of the strata or their dip could not be ascer- 
tained. The only other ledge was a mass of grayish white lime- 
stone, rising out of a low sandy point on the west side, three miles 
from the foot of the lake. I had been informed previously, by gentle- 
men at Fort Kent, also by the people on Cleaveland Lake, that lime 
has been made here. The mass of rock was about twelve feet long 
and eight f^t high, with large fragments scattered around in the 
sand. A Frenchman told me that pieces were strewn over the bot- 
tom of the lake for a mile along and near the shore. The rocl^, a 
white and gray limestone, the white portion rather coarsely crys- 
talline, the gray portion more compact, with some silex, in the mass 
was of a somewhat oolitic, concretionary structure, enclosing small 
distorted layers of reddish slate, and occasionally a small quarts 
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pebble. It abounded in fossils.* A half a day's work gave ns a 
species of CyaOiophyUoid coral, a FeneateUa, numerous Orinoidai 
Joints, and two heads of encrinites ; an impression of a large Lingula, 
four species of Atrypa, six of Leptaena, with three other species 
of Brachiopoda ; two Oasteropoda ; with the heads and abdominal 
segments of three species of Trilobites, two of the Cafymene type; 
the other a BrorUes. These same fossils occurred in large frag- 
ments of a brown slate that had been dug out of the sMi, and had 
been used in the construction of two rough kilns, where Pascal 
Longleyfor four years has burnt lime after the spring sowing time, 
and after harvest in the fall. The last year he burnt sixty barrels 
of a very good quality of lime, selling it at $1.50 per barrel on the 
spot, or carrying it twenty miles in flats over to the settlements 
on Cleaveland Lake, sold it there for $2.00 per barrel. No doubt 
aRet this supply of limestone has been used up, farther exploration 
around the lake wOl reveal larger deposits. 

The thoroughfare into Eaglq Lake at its commencement, run with 
quite a current over a shallow pebbly bottom, on which our canoe 
sometimes hit ; but for the last mile, the banks were fifteen to twenty 
feet high, and very regular, and we passed by several clearings 
made by lumbermen. This even regular bank extending out into 
the north side of the lake for nearly two miles, was caused by a 
soft, crumbling, brown slate, or shale, with their beds of grit run- 
ning south south-west, and east north-east, dipping north-west 85 
degrees. Standing out from this rock and from the bank, were 
masses of a dark brown limestone conglomerate, with pebbles of 
dark slate, and occasionally little pieces of a green mineral, prob- 
ably carbonate of copper. The slate had a little iron scattered 
through it in thin lamellsd. A mile farther on, a band of sandstone 
rested upon the shale, and upon this, opposite the thoroughfare into 
Long Lake, and at the point where the Eagle Lake bends around 
to the north, was a high bank of a light slate, dipping 45 degrees 
to the northward, which soon passed into the dark clay slate that 
forms the hilly country about the foot of the lake, fifteen miles from 
the St. John River. Eagle Lake is eighteen miles long by two 
miles wide. The south side is low and covered with spruce and 
cedar. Its western and northern side more hilly, with a fine hard- 
wood growth. The Fort Kent road that runs six miles along the 

*Thia rock ib the Lower Helderberg Hmestone. A notice of the fosailB wiU be 
Ibnnd on page MO. C. H. H. 



BCiKMTlFiC BUBVST. 4^ 

aide of the foot of the lake, is settled for the most part by the 
French. 

The Boath branch of the Fish River empties into Eagle Lake by 
a thoroughfare of two miles, at this time with just enough water 
for a canoe. On each side, the interval land is rich. In several 
places it has been cleared of elm and maple trees and laid down to 
grass lands, or where the shores wer^ higher, cleared for farms. 
At the upper end, the Fort Kent road crosses by a good bridge the 
river, which runs out from Long Lake a few rods above. At some 
distance below the bridge, the southern shore consisted of a soft 
crumbling conglomerate, the same as on Eagle Lake, which in reg- 
ular strata, striking west south-west, and east north-east, dipped 
85 degrees toward the north. At the bridge, the red shale which 
formed the bed of the stream, rose on the northern side into a bluff, 
with thin beds of grit, and patches of e^andstone interstratified, all 
somewhat disturbed, dipping 45 degrees — 60 degrees north, with a 
general east north-east direction. The hill back of this bank was 
underlaid by a gray slate containing cubes of bisulphuret of iron. 
Coming out on to Long Lake, the shores were low, lined with ce- 
dars, and farther out with rushes, where we saw for the first time 
two muskrat houses. 

On the west side, two miles up the lake, the rock was a dark 
clay slate, which towards the head of the lake passed uxto a dark 
homstone. While opposite, the shore though a little way back 
rising into hills, over which the Fort Kent road runs, consisted of 
a crumbling conglomerate, with patches of sandstone, dipping 20 
degrees northward, with the usual east north-east strike. On both 
sides of the lake, at its head, were ledges of a dark tough hom- 
stone, which apparently formed the hills around, which were thickly 
wooded with a hard wood growth. The thoroughfare often miles, 
running out of Portage Lake, is at each end dead water, while in 
the middle it is rather quick and shoal, spreading out around small 
islands. We noticed small beds of river clay, which may be found 
in greater abundance, suitable for brick making. 

Coming to the quick water a little more than half way through 
the thoroughfare, where the bank is rather high, we found a ledge 
of limestone and conglomerate, with red shale like that met with 
before. First a bed of fine limestone conglomerate about a foot 
thick, the limestone cement wearing away, leaving the gritty gravel 
sticking out from the surface ; next a thick bed of light limestone 
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conglomerate, with a few crinoidal joints, and under tfaid a daik 
fine-grained limestone, with seams of calcareous spar. These bedA 
were underlaid by the red shale, interstratified with their beds of 
grit, all striking east northeast, with a dip of 60 degrees nortk^ 
ward. Here is good lime for burning, »id in a yery accessible 
place ; it can be boated up or down the thorougfaiare to the settle- 
ments on the lakes at each end at very little trouble. For two 
miles on, the strata ran across the river. Where the rock wae 
soft, the stream was sluggish ; but where it ran over the gritty 
bands, it ran rather swift and shallow, and our canoe bumped sadly 
upon the rocky bottom, and gravel beds, being in some cases 
ancient beaver dams, which lay across the stream. 

Portage Lake has no ledges upon it ; its foot is surrounded by a 
low cedar-covered country, with two flat islands. On the south 
side fine farms slope down to the edge of the lake, and back of 
them is a heavy growth of deciduous trees. The hill on the south 
shore was of a dark brown homstone. 

It was our plan to carry from Portage Lake two miles over to 
the lake on the head of the Little Machias, and descend that stream 
to Ashland, but the water was too low to render that possible. 
We therefore had our canoe placed upon a wagon, and so carried 
down to Ashland, on the 18th September. The Fort Kent road 
runs for ton miles from Portage Lake into Ashland over a rolling 
country, with no rock exposure. In the afternoon, with Rev. Mr. 
Keep, we visited, just on the outskirts of the village, near the 
junction of the Great Machias and Aroostook Rivers, a locality 
where limestone had been dug out for burning. It was the same 
kind of gray limestone that we had found on Sedgwick Lake and 
on the thoroughfare into Portage Lake, and occurred with the 
same kind of red slate. In the limestone was an abundance of a 
Favosites-like coral, and crinoidal joints, and in the shale a species 
of L^taena. We were shown a piece of quarts with some gold 
which had been found up the Aroostook River. The region about 
the head waters of the Aroostook is clay slate, and no doubt of 
the same age (silurian) as those rocks in Nova Scotia which are 
gold-bearing, so that proper search may reveal deposits of that 
mineral. 

The want of sufficient water prevented our ascending the Oreat 
Machias, as we had hoped to do, so on the morning of the 19th, 
we started down the Aroostook for Presque Isle. A mile below 
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Ashland, on fhe north side of the river, was a bluff of red shale, 
dipping 60 south-east. On the same side, three miles farther 
down, was a high ledge of fine dark limestone, with beds harder 
and finer running east and west, dipping south 35 degrees. Far- 
ther on, upon the same side, occurred a very coarse dark coDglom- 
erate, with gritty slates dipping 35 degrees south, la^e fragments 
cf which filled the bed of the rirer some distance below. 

Five nvQes below Ashland, on the south side, is a high perpen- 
dicular Uuff of a light gray, bard, coarse grit, with fucoids, in layers 
about a foot thick running east and west, and dipping gently 10 
degrees ^outh. A mile above Salmon Brook, we visited on Mr. 
Hickey's farm, devated over a hundred feet above the river, a 
locality of iron ore, which occurred in strata running a little east 
of north, and dipping slightly south-east. No attempt has been 
made to work this valuable deposit of ore. The bank of the river 
here is made «p of a dark limestone, with harder bands,' and 
Streaks of calcareous spar in much disturbed strata, running north 
and south and east and west at the mouth of Salmon Brook, dip- 
ping slightly to Ihe southward. For the remaining ten miles to 
Presque Isle River, the country is better adapted for farming; 
there i^ess black growth and more interval land, and there is no 
rode exposure, so that our exploration was here ended.'' 

We would add a single word respecting the rocks between Ash- 
land and P^resque Isle upon the carriage road, which is nearly 
parallel with the river. The Devonian sandstones and conglome- 
rates within the limits of Ashland have already been noticed. 
Near Castle Hill, there is quite a wide belt of calcareous slates 
running north 15 degrees east, and dipping TO degrees westerly. 
No rocks occur in place east of these till we come to Mapleton, 
when we find the Devonian red sandstones in the west part of the 
town, dipping 40 degrees southerly. In the south part of Maple- 
ton, we examined strata of red and gray sandstones of the same 
age, dipping 45 degrees west. We found none of the sandstones 
in Presque Isle. There the calcareous slates prevail. 

Finally, we present an account of the geology of the Moosehead 
Lake region, prepared by Mr. Houghton, who explored that dis- 
trict in company with Mr. 0. L. Yose of Boston. 
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To 0. H. QeroHoocKi A. M., Staie OeologuU of Maine: 

Sib : — I send you herewith, a report of the obserratioiiB made in 
accordance with my instractions in the survey of the section as* 
signed me, embracing Brownville, Katahdin Iron Works, Moose- 
head Lake, and the west branch of the Penobscot river. 
Yours truly, 

JoHK 0. Houghton. 
Bangor, Nov. 26, 1861. 



According to my instructions, I commenced the survey of the 
section assigned me, by the examination of the slate quarries at 
Brownville, Monday, August 19th, 1861. These quarries are two 
in number, and are in the same strata, distant from each other 
about one mile. The dip of the strata is 72 degrees north, strike 
north 80 degrees east. • 

The eastern quarry is owned by a company in Bangor, whose 
Superintendent, Mr. 0. H. Crocker, kindly furnished me the fol- 
lowing statistics : 

'' The average amount annually taken from our quarry, for the last 
five years, has been about 10,000 squares ; but we are now prepar- 
ing to increase our business considerably, and shall probably pro- 
duce 12,000 to 15,000 squares, the coming season. 

Cost per square, on the bank, inclusive of wear of machinery, 
$2.60. 

Cost per square, for transportation to Bangor, $1.60. 

Value at Bangor, per square, $4.60 to $5. 

Profit, per square, 50 cents to $1. 

The yearly quantity of " slab slate" varies very much. We sell 
it, per foot, at 26 to 60 cents. Cost of planing, per foot, 12 to 16 
cents. 

The width of the quarry north and south is 260 feet, which is as 
£eu: as the good slate extends. 

Depth worked at present, about 90 feet. 

Rubbish removed from the top, 16 feet." 
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The west quarry is owned by Mr. A. H. Merrill, to whom I am 
indebted for the following statements : 

" I have spent, in opening and preparing machinery for working 
this quarry, $75,000. Have quarried annually from 2,500 to 8,000 
squares. 

Cost per square, on the bank, exclusive of wear of machinery, 
from $1.50 to $2. 

Transportation to Bangor, $1.40 to $1.50. 

Value at Bangor, per square, $4.50 to $5. 

Profit, per square, interest of capital out of account, $1 to $2.10 

Width of the quarry north and south, 200 feet. 

Depth now worked, 80 feet. 

Rubbish removed from the top, 15 feet. 

The removal of this rubbi^ is attended with great expense, as 
it is mostly slate rock of poor quality, and is one of the greatest 
difficulties encountered in working the quarry. The good slate is 
found in layers, varying in width from six inches to nine feet, and 
alternating with hard and worthless rock, the layers of which are 
from two inches to four feet wide.'' 

The strata, in which the quarries are, have been traced from the 
quarries east about three miles, where they are lost in a swamp 
and pond. To the west, they can be traced but a short distance, 
on account of the depth of the superincumbent soil. 

The only advantageous positions for working them have been 
taken by the parties now engaged in the*bmsine8S, their quarries 
being on opposite sides of the valley of Pleasant river. 

There are several places in Brownville and adjoining towns, 
where openings have been made, in hopes of being able to work 
the rock for roofing slate, but all have proved in vain, on account 
of its hardness. There are, however, two places, about 100 and 
175 rods north of Mr. Merrill's quarry, where there crops out as 
good slate as any in the region, but its extent is not known, on 
account of the overlying rubbish. The height of the ground in 
front of F. W. Brown's house in Brownville, is 438 feet above the 
sea, and 117 feet above the level of the Piscataquis river at Fox- 
croft. For the elevations I may give in tjbis report, I am indebted 
to Mr. O. L. Vose of Boston, who reduced them with g^eat care 
from the barometric work by the mean of the greatest possible 
number of observations. 

In the afternoon, I rode to Katahdin Iron Works, which are 
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about 18 miles north of Brownvflle. The same formation of cdli- 
ceo-argillaceoua slates, which extends from the gfranite region of 
Frankfort to the granite of the west branch of the Penobscot, 
embraces all tite section about the iron works and affords but 
little variety to the explorer. The dip of the strata is neatly per- 
pendicular, varying from 70 degrees north to TO degrees south, 
with a strike north 50 to 80 degrees east. The valley of Pleasant 
river affords many admirable situations for farmers, as the thrift of 
many of that occupation in Brownville fully proves. 

The land along the river is easy of cultivation, and well repays 
the care bestowed upon it, while the hiii-«ides skirting the valley 
being well watered and fertile afford excellent pasturage, good 
evidence of which is seen in the fine cattle that are raised in that 
vicinity. The last eight miles of the road to the iron works are 
very rough and hilly and lead through a forest of young growth, 
consisting principally of white, black and yellow birch, ash and - 
rock maple, interspersed with hemlock, spruce and cedar. In the 
low grounds arbor vit», swamp spruce, alder and viburnum are 
abundant. In the latter part of the afternoon, I had a short time 
in which to explore 

" Ifte Ealahdin Iron WorlcB.'^ 

These are situated in the valley of the west branch of Pleasant 
Biver, and consist of a furnace, a mill for rolling iron, a large 
building used as an effice, and eight or jiine dwelling houses, in- 
cluding a fair and commodious hotel. 

The iron business is now entirely suspended, and the furnace 
and other buildings are sadly dilapidated. None are occupied, ex- 
cept one dwelling house and the hotel, which is kept open by Mr. 
J. Pollard, for the accommodation of lumbermen in winter, and 
tourists in summer. 

The natural situation of the place is very romantic, being in the 
midst of high mountains, of which the Ebeeme, Saddle Bock, 
White Cap, Sugar Loaf and Ore Mountain are of chief interest. 
In the basin, formed by these mountains, are two very beautiful 
ponds — one, that through which the stream above mentioned 
flows, being very near the hotel, and affording to visitors excellent 
opportunity for boating or fishing. The Indians called this pond 
the Mummyrungin, but from the great quantity of water lilies, 
{Nyfinphaa odarala, Ait.,) that are found in one part of it, it has 



received the more civilized name of "Lily Pond." The "Ore 
Hountain " is about 1 1-2 miles west of the famace, and on the 
north side of this is the " ore bed/' a deposit of bog iron ore of 
unknown extent, and averaging, where examined, ^ont fonr feet' 
in depth. Several springy are constantly depositing the ore, and 
turning whatever vegetable matter falls in their course into iron 
roots, stems, leaves, &c. In one place, where the ore was mined 
to the depth of eight feet, a powerful spring was reached, the 
water of which made those that tasted it sick. The hole was con* 
sequeutly 611ed up, but a copious deposit of sulphate of iron on 
i}ie rocks and in the earth about them seemed to fully explain the 
effects of the water. I think this spring could be made profitable 
hj evaporating the water for copperas. The bog^ore is found also 
at the bottom of "Lily Pond," which extends along the base of 
Ore Mountain. 

The iron from this ore is of the best quality, and in 1856, the 
last year the furnace ran, the yield was 2,350 tons. The operation 
was then itopped, it being found unprofitable, on account, as I 
was told, of the want of economy on the part of Ihe managers and 
agents. 

August 20th was occupied by an excursion to 

" The Gulf.'' 

This is a deep gorge in the mountains, about twelve miles north- 
west of the Iron Works, which affords a passage for the west 
branch of Pleasant Biver. This stream rises in several small 
lakes still farther west, and runs through this narrow gorge with 
many a rush and tumble. Its valley, through which lies the path 
firom the furnace to the Oulf, is covered with brush, maple, black 
ash, spruce, cedar and hemlock, the cedar and spruce being mostly 
in the swamps. I noticed along the path three plants, which are 
found in perfection only in very rich soil — spikenard, {AraUa rctce^ 
mosa, linn.,) round leaved orchis, {PlcUantherarotund^oUa, Lindl.,) 

4 

and^the wood nettle, {Laportea Canadensis, Oaudich.) The last 
mentioned was of uncommon size, six to seven feet high, aad 
formedMarge patches, which gave one going through them oc- 
easion tq remember bis journey. 

The path, for some distance, is on a veiy interesting horseback, 
which extends from near the furnace, along the shore of the Mum* 
mymngin, and through the valley in nearly a strait course, about 
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north 30 degrees west at least four miles. It is easy to see how 
the two currents might come, whose meeting would form this 
ridge, (if horsebacks were formed thus, which my observations this 
summer have led me very much to doubt). One could come from 
the west-north-west through the Oulf, and the other from the north 
by a valley, which winds between the mountains in that direction, 
and through which a comparatively level wood road now extends 
for nearly thirty miles. 

The Oulf, which is about five miles long, is between steep, often 
perpendicular and sometimes overhangiDg walls of dark slate, 
from 100 to 300 feet in height, and frequently separated from each 
other but a few rods. Between these cliffs the river is very swift, 
and its current, being frequently obstructed, abounds in eddies and 
waterfalls, and has worn the obstructing rocks so as to form arches 
and basins of various and curious shapes. The tops of the walls 
and the sides, where they are not naked rock, are covered with 
spruce and hemlock. 

The position of the strata at the mouth of the Oui^ is dip 85 
degrees south, strike north 80 degrees east, and about three miles 
up the stream the dip is perpendicular and the strike north 83 de- 
grees east. The slate is very hard, and contains numerous quartz 
veins, some of which are highly crystalline. 

August 21st, I ascended " Saddle Rock," a mountain which is 
about eight miles north 36 degrees east from the Iron Works. 
The way thither is through a forest, much of which is of young 
growth, the land having been cut over to make coal for the fur- 
nace. Oak, maple and birch are the principal hard woods. On 
the open lands, before entering the forest, I noticed several spe- 
cies of aster and solidago and blueberries were abundant. The 
speckled alder, {Alnus incana,) Willd., with the hobble bush, ( Vir 
burnum lanlanoides,) Michz., and red osier, {Oomua slolonifera,) 
Michx., covered much of the low ground. Partridges and rabbits 
were often crossing our path, and the guide's dog had occasion to 
repent laying hold of a large hedgehog, whose sharp quills gave 
him a prickly mouthful. 

I noticed many granite boulders on the south slope of the moun- 
tain, but was disappoh||;ed when I got to the summit to find it 
composed of the same slate formation that I had been on so long. 
The dip of the strata at the summit is 68 degrees north ; strike 
north 80 degrees east. The height of the mountain is 3,010 feet. 
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being 2,416 feet above the ground in front of the furnace of the 
Iron Works. The summit is covered with blueberry bushes, the 
fruit of which was very abundant, but not so palatable as when 
produced in lower regions. The following are bearings from the 
summit : Mount Eatahdin north 35 degrees east ; west end of 
" B Pond '' north 10 degrees east ; north end of Schoodic Lake 
south 47 1 degrees east ; south end of Schoodic Lake 22| degrees 
east ; Ebeeme Mountain south 36 degrees east. To the north-west 
are several mountains, the highest of which is called '' White Cap," 
on account of its naked white summit, which, as a hunter informed 
me, is composed of granite. It is about eight or ten nules from 
Saddle Rock, and is probably near the south-west limit of the Ka- 
tahdin granite region. 

The next day being very rainy, I did not leave Mr. Pollard's 
until near noon. When we arrived at Brownville, I found Mr. 
Merrill had kindly prepared some specimens of the slate, showing 
both their superior cleavage and fracture, and having arranged 
with Mr. Crocker to send some specimens, showing the dendritic 
markings that occur on some of the slate rock, I rode on to 
Foxcroft, where I spent the night. The slate formation between 
Brownville and Foxcroft is nearly perpendicular, and runs about 
north 80 degrees east. The same formation extends to Moosehead 
Lake, at the foot of which, in Oreenville, we made preparations for 
the trip in the wilderness and camp life. The ride thither and 
these preparations occupied the whole of August 23d. 

I noted the following positions of the strata at the places des- 
ignated: Monson Centre, strike north 78 degrees west, dip 88 
degrees south ; North Monson, strike north 55 degrees east, dip 
72 degrees north. Two* sets of strias were on this ledge, running 
north 10 degrees west, and north 20 degrees west. Shirley, strike 
north 75 degrees east, dip 78 degrees north. On this ledge were 
three sets of strias, running north, north 10 degrees west, and 
north 20 degrees west. Oreenville, strike north 80 degrees east,, 
dip 85 degrees north. 

We g^t away from Oreenville about 10 A. M. on the 24th, and 
sailed for Mount Eineo, where we proposed to spend the Sabbath. 
The slate formation continued north of Oreenville as &r as " Ledge 
Island.^' This island is composed of a very hard, dark gfranite. 
The shore directly east of this island is composed of the same rock, 
which contains many quartz veins. 
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^'Bradford's Point/' on the west side and about one mile from 
Greenville, is composed of syenite. Bat at " Moose Island " we 
came upon mica schist having perfect joints, but veiy contorted 
strata. The general direction of the strata is north 80 degrees easty 
•ad they dip 80 degrees north. North-west of Moose Island is a 
smaM idand, around which the water leaves a quantity of very fine 
black sand. The quantity varies at different seasons of the year, 
I found but very little, but my guide told me that he had ** seen it 
when several inches thick all over the beach." The island is com- 
posed of mica schist, in which are veins of disintegrating rock that 
ave the sSurce o( the black sand. 

North of this, J saw no ledges until we came to the ** Sand bar '' 
about four miles south of Mt. Kineo, near which are numerous 
ledges of mica schist, the strata of which run nortti 85 degrees east, 
and dip 72 degrees north. 

Aug. 26th. The wind was too strong to permit us to proceed, 
our canoe being heavily loaded, and therefore I spent the day 
about Mt. Kineo. This mountain is 770 feet in height above the 
level of the lake, and is composed of blue homstone or flint. 
The lake is 1,071 feet above the sea, making the actual height 
of Kineo 1,841 feet. Its summit commands a most lovely view 
of the lake and the surrounding mountains. I took the folr 
lowing bearings from it : Squaw mountain south 10 degprees west; 
OreenvUie south 10 degrees east ; Lily-bay mountains south 55 de- 
g^es east; Spencer mountain north 85 degrees east; Katahdin 
north 82 degrees east ; " Kineo Jr.," north 60 degrees east ; Two 
high and verj distant peaks south 50 degrees west. Ahighmounr 
tain, probably in Canada, north 60 degrees west. 

On the west shore of the lake, just opposite Kineo, is another 
lower hni made up of the same rock as Kineo ; and I think the range 
extending to the east in a line with these two, of which range 
Kineo Jr. is the highest peak, is composed of the same compact 
rock. Just north of this is a siliceous grit,, the strata of which run 
north 45 degrees east, and dip 40 degrees south-east. About two 
miles up Moose river, (which runs into the lake on the west side 
just north of ihe hill above mentioned, and whose course is about 
north-east,) I found ledges of the same grit, the strike of which is 
north 40 degrees east, and dip 65 degrees south-east. 

On the 27th, we were able to get as far as " Farm Island," where 
the wind obliged us to spend the afternoon and night. This island 
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is composed of a compact siliceous grit, strike north 42 degrees 
east, dip 80 degrees north ; and, on the north end, strike north 42 
degrees east, dip 45 degrees north. It is covered with a heavy 
growth of white and yellow birch, beach and mi^le, with hemlock^ 
spruce and arbor yitsB. Meniha Canadensis , Linn, was growing ia 
profusion on the shore. 

About two miles north of " Farm Island " is " Soccatean point/' 
on the west side of the lake. On this point is a ledge of '^'siliceous 
grit, very perfectly jointed, the strata of which run north 65 de- 
grees east, and dip 85 degrees south. About one-quarter of a 
mile north is another ledge of similar rock, two strata of which 
contain impressions of shells in great abundance. A little farther 
north, I found more of the same kind of fossils, of which I secured 
as many specimens as I dared to put in our canoe. 

North of these fossil localities the same grit extends to " West 
farm,'' a clearing of 200 acres on the west shore of the lake, and 
about five miles from the "north-east carry" at the head of the 
lake. On this clearing, ledges of slate appear again, and the form- 
ation extends to the Penobscot river. The strata at the West farm 
dip 55 degrees north, and run north 70 degrees east. At Centre 
Island, their direction is the same, with a dip 73 degrees north. 

The shores on this part of the lake have a gentle slope, and are 
for the most part heavily wooded. The land is of good quality and 
capable of making fair return for cultivation. Several clearings are 
being made on the east side the present season, and the only won- 
der to me was that settlements have not been made there before. 
The wood around the lake does not differ much from that found at 
Eatahdin Iron Works mentioned above. On the " West farm " I 
noticed for the first time the tree cranberry. Viburnum opuJua, lilnn, 
the berries of which are highly esteemed by some for sauce. 

The lake at the north-east carry is two and one-eighth miles from 
the Penobscot river. • The level of the lake is 1,071 feet above ths 
sea; the highest place on the carry has an elevation of 1,147 feet, 
while the west branch, at the end of the carry is 1,023 feet above 
the sea, making the difiference between the height of the lake and 
that of the west branch, 48 feet. I have been informed that at the 
north-west carry, which is a few miles above, the water of the Pe- 
nobscot is the highest, so that, by canals, the lake could be run 

*This rook is the Oriskany sandstone. C. H. H. 
28 
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into the river, or the river tamed into the lake* As it w«s tome 
time afler our arrival at the carry before the* ox-car appeared to 
bear oar canoe and its contents to the bank of the Penobecot, I had 
time to examine somewhat the flora of the place. Asters were 
abandant, as they are all aboat the lake and on the west branch, of 
which A. macrophyUus, Linn., A, puniceus, Linn,, and Diplopappm 
umbelkUus, Torr. and 6r., are ihe speciesmost frequently met with. 
The Canada blueberry, Vaccinium Ganadense, Ealm., and Okuh 
genes kUpidula, Torr. and Gr., were Also abundant ; also Linnaea 
horealis, Oronov., Kalmia glauca, Ait., Trillium erythrocarpuvip 
Michx., Clinionia baredUs, Raf., Ledum UU^olium, Ait,, and Uvur 
larta grandiflora, Smith, are found with little trouble. The shore 
is low, and covered for the most part with a thick growth of sprace, 
fir and arbor vitn. Somewhat back from the shore, bladk ash, rock 
maple, yellow and white birch and beech occur. I saw but little 
pine anywhere about the lake, and the same was true all along the 
Penobscot, it having been mostly cut for lumber. 

The old ox got our implements over safely, at last, and after bozr 
ing up the specimens I had collected about Mooseheud, in order to 
send them back by the steamer, which goes from OreenviUe to the 
head of the lake once a week, we had time to go down the river a 
mile or two before camping. 

The next day, we went to the head of Chesuncook lake, which is 
20 miles from the north-east carry. 

The land along the river is very fertile and is covered with a veiy 
heavy growlh of wood, but the timber has been culled to consider- 
able extent. 

The growth consists of the same kind as that on Mooseheadlake 
with the addition of numerous elms, which add much to the beauly 
of the river. I noticed also the speckled alder, the osier, hobUe- 
bush, and several species of willow. The rock is slate without 
interruption. The first ledge that cqppears is at Bag-Muff; a 
stream emptying about eight miles below the carry, the dip of 
whidi is 78 degrees north, strike north 85 degrees east. 

The position of the strata four miles below this, at the opper end 
of '' Great Island," is, dip 80 degrees north, strike north 25 degrees 
east. At the lower end of the same island, which is about a mile 
long, the dip is 90 degrees, and the strike north 55 degrees east. 
Just below " rocky rips," three miles above the head of Chesun- 
cook lake the strata dip 90 degrees, with a strike north 80 degrees 
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east. This ledge is distiiiotly marked with striae running north 10 
degrees west. 

Just below it, the bank of the river is about 20 feet in height, 
and composed of blue clay of excellent quality. 

At " Pine Stream Falls/' two miles above Ohesuncook, the strata 
run north 70 degrees east, and dip 74 degrees north. 

Below these &Ils, the water is deep and sluggish, flowing be« 
tween banks of rich loamy soil which support a heavy growth of 
maple, birch, cedar, spruce and fir. Where the west branch enters 
Chesuncook, tiiere is a large deposit of mud, that has been carried 
down by the river in its freshets and left, forming, just south of the 
river channel, a large flat, covered with shallow water and aquatic 
plants. 

Chesuncook Lake, upon which I spent August 80th, is 16 miles 
in length, and averages about 1| miles in width. Its gently 
doping shores are covered with maple, birch, cedar, spruce and fir 
trees, except for about 1| mUes on each side of the lake at its up- 
per part, where the land has been cleared, and is now occupied by 
some six or eight families. The crops raised on these clearings 
are chiefly grass, oats and potatoes, all of which find a ready mar- 
ket among the lumbermen, who make the " Head of Chesuncook '' 
one of their most important rendezvous. The land is easy of cul- 
tivation, and yields a very fair crop. The shores at the lower part 
of the lake are more sandy, and do not present so much attraction 
to the settler. I met with no ledges except slate until within six 
miles of the foot of the lake. The positio'ns of the slate ledges on 
the west side of the lake I noted as follows : At the '' head of the 
lake,'' strike north 80 degrees east, dip 75 degrees north ; 1| miles 
below, strike north 70 degrees east, dip 84 degrees south ; 2 miles 
below the "head," strike north 70 degrees east, ^ip 84 degrees 
south ; 2| miles below the head, strike north 70 degrees east, dip 
86 degrees north ; 8 miles below the head, strike north 62 degrees 
east, dip 45 degrees north ; 4 miles below the head, strike nortii 
67 degrees east, dip 75 degfrees north ; 5 miles below the head, 
strike north 60 degrees east, dip 75 degrees north. I then crossed 
the lake, and fi>und about six miles firom the foot of the lake a very 
interesting conglomerate, the pebbles in which were in regular 
layers, and between these layers a qnartzose cement, forming a 
▼exy hard roek. Where the surface of the ledge was exposed to 
tiie water of the lake, tiie pebbles were dissolved out, leaving the 
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surface of the rock foil of depresBions. On this ledge LcMia 
Kdlmii, Linn., was very abundant. The strata of this conglome- 
erate run north 70 degrees east, and dip 25 degrees north. Just 
south of this are leidges of quarts rock and silicaius grit, and 
tiiis rock extends along the shore about a mile and a half, the gen- 
eral direction of its strata being north 50 degrees -east, and dip 26 
degrees north. About two and a half miles from the foot of the 
lake is a le&ge of gpreenstone, forming a high point extending into 
the lake, and opposite this] on the west shore of the lake, is a little 
island, (covered when the water is very high,) composed of the 
schistose conglomerate above described, the strata of which run 
north 30 degrees east, and dip 45 degrees north-westerly. Near 
the outlet of the lake is a point composed of very, hard, dark gran- 
ite, to ^e south of which' slate and quarts rock occur again, with 
a strike north 80 deg^rees east and dip 85 degrees south. At the 
outlet is a dam with twelve gates, used by the log drivers in spring 
to keep the water back in order to float the logs from places where 
otherwise the water would not reach, and also to accumulate water 
during the night, so .that the current may be stronger during the 
day# From Ghesunoook to Bipog^nus Lake, which is about three- 
fourths of a mile, there is a constant series of waterfalls, which do 
not permit a canoe to run. There is a good path, however, cut 
through the woods, by which we carried our canoe and utensils 
The falls are on quartz rock, which keeps the position above indi* 
cated to the head of Ripogenus. 

The shores of Ripogenus are steep, and covered near the water 
with alder, tree cranberry and birch. Back from the shore the 
growth is heavy, and abounds in hemlock, cedar, spruce, black 
ash, white and rock maple, &c. On the south shore is a large 
clearing, witl#an uninhabited house and two bams. This is 
owned by timber proprietors, who used it for raising provender for 
their teams. The timber being mostly cut in that section now, 
tiiere is no longer the same necessity for the farm, and therefore it 
is left to run to waste. Along the beach I found boulders con- 
taining fossils like those on the north part of Moosehead. Slate 
ledges, with quartz rock^^ crop out at intervals, their direction 
being north 30 degrees west, dip 45 degrees south. 

At its lower extremity the lake is bordered by high hills com- 
posed of slate and quartz rock. Between these the river flows, 
forming numerous watetfolb, until about three miles b^ow, it be- 
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comes again smooth enough to allow of navigation. This makes 
the longest portage* on the west branch, and is known as the Ripo- 
genus carry. At little below the lake is the most wild and inter- 
esting waterfall found on the Penobscot. The river is divided by 
an island into two parts, one of which &lls over a perpendicular 
wall of conglofflierate, like that described above as found at Ghesun- 
oook, some twenty feet in height, and then goes foaming and boil- 
ing along, crowded between the island and a high wall of slate 
which forms the north bank. The other flows more smoothly over 
an inclined pla^e of this same conglomerate, the surface of which 
is full of depressions and ridges, and meets the. first at the foot of 
the island where they take the next fall together. 

The slate on the island dips south 20 degrees west, but the con- 
glomerate dips 45 degrees north, with a direction about east and 
west. 

The path leaves the stream at this place and leads round over 
the hills to the end of the carry. About a mile below Bipogenus 
granite appears and marks the beginning of the Eatahdin granite 
region. For from this place to the outlet of North Twin Lake we 
find no other rock in place. The land, about the carry is cohered 
with boulders, and the soil is poor. The lower end of the carry is 
663 feet above the sea, while Bipogenus lake has an elevation of 
8)8, making the fall which the water makes in the three miles, 216 
feet. Below ihis portage the river is comparatively smooth for 2| 
miles ; then it widens so as to form th.e Amb^jemackomus, a beau- 
tifiil sheet of water about a mile in leng^ and from ^ to ^ of a mile 
in width. The shore is low and covered with birch, maple and 
arbor vitsB. From some of the trees the pendent lichen, Usnea Urn" 
ffimma, Ach., was hanging in rich profusion. To the south is a range 
of mountuns, the top of two of which are naked granite, while the 
others are wooded to the summit. The foliage just putting on the 
hues of autumn exhibited on these slopes a most exquisite variety 
and mingling of color, l^e various intensities of green on the 
maple, the yellow of the beech, with the brown of the birch and 
the deep shades of the evergreens, and here and there a bright 
spot of orange or crimson, were all beautifully blended. Below 
this lake is a portage, half a mile in length, at the lower end of 
which is a waterfall of much beauty, where the river rudies over 
a perpendicular ledge of granite ten feet in height, and then goes 
bounding along over and among massive boulders of the same 
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ro<ik. Along this cany we found ui abundftBoe of blnebeniM and 
whortleberries. The land is rocky and corered with youttg growths 
and the soil presents no attraction for fanheiAi. 

For four miles below this a canoe can safely rhii ; then another 
rapid obliges one to make a short portage CaUedtibd "Sourdnahftudt 
carry." Near this empties the Sourdnahunk brook, a rapid stream; 
which rises in seyeral small lakes among the mountains west of 
Eatahdin. In this brook just above its mouth ato some remaifca^ 
ble falls, at the foot of which the guide had excellent success ill 
trouting. This gave us an agreeable change in our IMng, fttM 
the pork and hard bread, of which up to ti^is time our food Had 
entirely consisted. It is four miles from the mouth of the Sourdntt-^ 
hunk to where the Aboyacknagesic and the Abo^aoarmeguseook 
pour their clear, cold water into the west branch within a fow rods 
of each other. These streams are both fed from Mt. Eatahdin, ilie 
former from its south*west slope, while the la^r iows from Eatah- 
din pond, which is south-east of the mountain. 

The land on the banks of the river is fertile, and to the south fB 
covered with a heavy gprowth of wood, but on the north (iide of liie 
river^it has been burned over some time and is now covered witli 
shrubs and young growth. Blue berries, bunch berries^ a&d- iriki. 
red cherries were abundant. 

• Just opposite the mouth of the Aboljacknageisic we pitched oui^ 
camp, Sept. 2d, and remained there through Hbe ntet day, wMeK 
was very rainy. 

On the 4th, we went to Mt. Eatahdin. Takmg a course dired 
for the great slide, which is north S f degrees east frote where we 
camped, we were so fortunate as to strike, as soon as we got ista 
tiie woods, the path, "spotted" by Mr. Bowditoh soitae years 
siAce, which leads across the foot of the great slide and on to the 
west spur, where the ascetit is more gradual than at any other pari 
of the mountain. We followed this path with some dWeuhy {fa/t 
the spotting was not complete,) to where it ends on the west spur, 
and camped as far np the mountain as we could fiiid woed largor 
enough for friel. The next day we ascended the monntaitt ; had s 
good view from the summit, and got bade to our oamf on the 
Penobscot about dark. 

For about two miles from the river, the lanfd Is open and covered 
with grass, berrj bushes, and oHier riirubs. At the month of the 
" Aboljacknagesic,'' I found iK^fMa Borifmawnai Linn., Proteiyin* 



msapeeOmmea, Lam., and SagfiUaria^^Bimpies, Panh^ After ctomk 
iag thiB ofea kmd, it is well to look carefoUy for tile path abo^re 
mentioned, as, out of thepatii, the thiek g^wth of young OTer 
gseeaie tkal Bucceede> is yery difficult to penetrate. A swamp 
osireved with oed«r, red maple, black ash and alder, has next to be 
esessed. Then the patii leads through a hea^ry growth of yellow 
aad oaaoe Imeh, pine, hemlook, mountain and white ash, beaoh and 
aspen ; but as we ascended the mountain, fir gpmdnally takes* the 
place of these, until at an elcTatioa of 8,000 feet little else is found. 
The top of the mountain^ is a plateau about three miles in length, 
'Which gradually rises from the top of the west spur to the summit 
Ofei Ais plateau we find nothing but the most hardy plants. The 
lower portions of it are cerwed with the mossy lichen, Okuhnia 
nmff^eriafia, Hoffin., aoaong which the Akms Oveenlaniioa Final., 
and Botodago VirgtMLwr€a, var. dipvna, Bigel., were sparingly grow* 
isg. At its lowest and western extremity were patches of tlie 
cowberry, Vacciiimm FtaMdoea, Lnm^, and the alpine bearbeny, 
Arcto9Uxphyku o^ptna, Sprang. Leddta geographioct, Schaer., waa 
aimndant on the rocks, all over the upper portion of the mountain. 

It is not in my province to describe the landscape in view tt%m 
liie summit. In fact it is beyond description. To look into " the 
gidf " only, that yawning abyss, which se^ns almost bottomless^ 
is worth, orossmg the ocean ; and then to look to the south and 
west upon that broad expanse filled with ibrests and mountains, 
lakes and streams, all mingling in surpassing loveHness, fills the 
soul with emotion none but a poet can express. I will only say 
tbat the view is ntfuch superior in beauty and in interest to that 
from Mt. Washington. 

The mountain is composed entirely of gp*aaite, covered on the 
sides with loose material, consistiBg of gravel and boulders, among 
which I notbed some of red jasper, sandstone and siUceoas grit, 
Ae last containing imp^;eBsiottS of sheBs. 

The distance from tiie west branch to the base of the *^ great 
slida'' IS about six miles, thence to the west spur two miles, and 
thmee to the summit five miles. The distance from the base of the 
slide to the summit is not over three and a half miles, and until a 
path is cut through to the top of the west spur, I should recommend 
to go up the slide by all means, except perhaps in early 8{»ing, 
when the frost may have rendered the slide, lor the time, dangerous^ 

€hi the 6th, we continued our course down the river. We soon 
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oame to the Aboljacarme^s portage, which ia about one-eighth of 
a mile in length. Three«qaartera of a mile below tibia, is liie " Pock> 
wockamaa carry/' which is one-eighth of a mile long. At botih 
these portages, the river falls over ledges of fine granite, which pre- 
sents no signs of disintegration, and is w^U situated and easy for 
working. Below Pockwockamns, the river is smooth for two and 
a half miles, when it enters ihe Debskoneag, a beautiful little lake 
surrounded with low shores that are covered with a heavy growth 
of birch and maple. Below this lake is a short carry, and then 
smooth water to the Passagamook lake, a distance of three miles. 
At the foot of this lake is another short carry, and two miles froD» 
this wo entered Ambejjjis lake, by which we camped for the night. 

The shores of these lakes are low and backed by hills of considr 
erable height, covered with thick wood, made up mostly of birch, 
maple, cedar, and spruce. Below Amb^^jis, there is a portage a 
quarter of a mile in length, below which the water is navigable for 
twelve miles, through a part of Pamedumcook, the largest lake in 
the region, (being, I should judge, seven miles in length by four to 
five in breadth,) and through N. Twin, a narrow lake some five 
miles long. 

At the outlet of N. Twin lake, we found the river completely 
filled by a ''jam of logs,'' which extended a mile and a quarter. 
Over this we were obliged to carry our canoe and baggage, which 
consumed the remainder of the Uh. At the end of this "jam " we 
found a deserted logger's hut, in which we had comfortable quar- 
ters for the Sabbath. This hut was near a dam similar to that at 
the outlet of Chesuncook. Near the outlet of N. Twin lake is the 
south*east limit of the granite, and the quartz rock again appears. 
In a ledge at the dwon above spoken of, the strata run north 60 
degrees east, and dip 8*7 degrees south. 

On the 9th, we proceeded down the river through Quakis Lake, to 
the sled road that leads over to Millinocket |tream, by taking which, 
we avoid the grand falls of the Penobscot. The distance irom 
North Twin dam to this portage is three miles and the portage is 
two miles long. It is called " Fowler's carry," from the man who 
owns the road and occupies a farm near the Millinocket stream. 
The quartz rock extends to Quakis Lake. At the foot of this lake 
is a ledge of slate running north 55 dbgrees east, with a dip 87 
degrees south, and from this point the same formation of argill»- 
oeous and siliceous slates extend without interruption to the mouth 
of the west branch. 
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Mr. Fowkr'fl ox ded bore our canoe and baggage in safety to 
Millinocket streani, and after a paddle of two miles, we came into 
Shad pond, the last widening of the west branch.^ The land in this 
r^on is poor, and scattered over with granite boulders, some of 
which are of great size. Along Millinocket stream, however, there 
are meadows of some fertility, and a few settlers have been 
attracted thither, who have fiurms near the month of the stream. 

The shores of Shad pond are low, and the water is shallow for a 
considerable distance into the lake, thus affording good situation 
for pickerel-weed, Poniederia cordaia, Linn., and buck-bean, Menx^ 
aiiiheB trtfoUata, Linn., which grow there in great provision. On 
the shore were numerous asters, among which I noticed the follow- 
ing species : — A, cordifoUus, Linn. ; A. simplex^ WUPd. ; A. Trader- 
canti, Linn; A. lonff^oHits, Lam., and A. macrocarpua. 

The river below this pond is very swift, and flows much of the 
distance to Nicatou, over ledges of slate, which, when the water 
is low, render navigation very difficult and hazardous to any thing 
so frail as a birch canoe. The direction of these slates is north 60 
^iegrees east. Just below Shad pond they dip 81 degrees south, 
but two miles below, the dip is 88 degrees north, and they keep 
nearly this position all the distance to Nicatou, which is twelve 
miles from the pond. I saw none that could be worked for roofing 
slate, all being very hard and brittle. There are farms here and 
there all along this distance on the banks of the river, which yield 
moderate returns for cultivation, but I should advise one to see 
Aroostook connly before settling on them or any where else on 
the west branch. 

Oonceming the geology of the portions south-west from Moose- 
head Lake, we can add a word from Dr. Jackson's Third Beport. 
He went up Moose river. About three miles from Moosehead Lake 
upon this stream, are ledges of siliceous slate, like the Oriskany 
slates on Moosehead. At Brassua Lake the Oriskany fossils are 
found, the strata dipping 50 degrees south-east. Boulders of trap 
are found here in great abundance. Granite is found in places on 
the east shore of ^e lake. The Oriskany slates are found also on 
the west shore of the lake. The Oriskany rocks also appear upon 
Long pond, consisting of flinty slate, quartz rock and trap. Clay 
slate dipping 60 degrees north-west also appears. 

Between the north-west comer of Jackman and the Canada line, 
the rocks are calci&rous slate. For the first part of the way they 
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dip 60 degrees nortfk-west, and then soottifeast at about Hie game 
atigle. Bald Mountain is probably composed of maite. 

Setaming bel<nr Jackmao, in Pailin pond, the Oriakanj sani- 
stone is well developed, eontaining a great many fiMsiliai* Tba 
rooks at the Forks of the Kem&ebeo aie caloifrroiis slates. 

According to Dr. Stephenson's Report, the rocks on the head 
waters of the Megalloway river aro clagr slatsi extending aa flor 
aonth as Wilson's miUs, in the townships nortti of Umbagog Lake. 
Sottth of the mills the sock is graaiie. 



. » « ^ 
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G&EMICAL REPORT. 



to C. H. HrPCHCOcK, A. M. 

Sir: — Iii this communication I present the results of various 
chemical inyestigations, conducted during the present season, at 
your i^equest. 

Mineral Waters of Maine, 

Many persons have expressed a desire to see an extended ao- 
oount of the mineral waters of our State, and therefore this paper, 
though quite imperfect, has been prepared. I trust that the fol* 
lowing prefatory remarks w;^ not be thought out of place. Pure 
water is, chemically, the protoxide of hydrogen; one atom of 
hydrogen uniting with one atom of oxygen to ferm a substa&ce 
differing, in all its physicd properties, from either of its compo- 
nents. Water obtained by careful distillation is perfectly pure^ 
unce in this process its Impurities are lefl in the boileif or retort^ 
and the vapor alone passes over, condensing and forming wiEiter ia 
its liquid state. Pure water is never found in wells or springs or 
hi rivers ; rain-water alone approximating to that degree of purity 
aitabied by distillation. And, in this connection, it will be remem«- 
bered that rain-water is really a distilled water. ¥^K>r, atisiBi^ 
from our rivers or lakes, forms the clouds which yield rain. We 
may, for most practical purposes, consider the water falling from 
the clouds to be free from impurities or any foreign substance, and 
yet rain is, chemically, fkr from being pure, liaving absorbed more 
ot less from the atmosphere. Aftei^ rain has feUen on the earth, it 
pwcolotes through the sofl, and, dissolving various earthy salts, 
finds its way fo our wells or springer. Owing to the great jibuAM 
dance of these salts in the vicinity of some welts, the solution itf 
tttuch stronger than that in otlfer localities ; and when the presenoc 
of these salts is hardly appreciable by the taste, and yet forbids 
the free use of sgap or oth^ detergents employed in washing, wA 
can the water " hard." When the solution beeomes so stfong thai 
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the taste readily perceives it, the water is called "mineral." This 
use of the word has become very general, although by its accepta- 
tion we seem to entirely oyerlook the fact that all water is a min- 
eral — a mineral as truly as common lime. From the earliest times, 
springs, from which flows water charged with earthy salts, have 
attracted much attention, and have attained different degrees of 
celebrity as remedial agents. The use of such water has produced, 
in many cases, considerable relief in some diseases, and cures have 
been thought to be attributable alone to the medicinal spring. In . 
many instances, however, the relief experienced was due more to 
the change of scenery, air and occupation than to the employment 
of the water either as a beverage or for baths. In Maine, a few 
springs have been brought to the notice of the public, and have 
met with a share of patronage, but so far as I am aware, no ac- 
count of all these waters has ever been published ; in fact, nnttl 
lately, some had never been analyzed. Thus it will be seen that 
the work of describing them is, in reality, a new one, and therefore 
deserves more time than I have been able to devote to it. 

Mineral waters may be conveniently classed into Gold and Ther- 
mal Springs. We have no thermal or 'Iwarm'' springs in our 
State ; — ^the popular name of ** Boiling Springs" having been given 
to such as have a small current of aiir passing through them, caus- 
ing a peculiar bubbling resembling ebullinon. The mineral springs 
of Maine are all " cold," and, though they vary slightly in tem- 
perature, never become so warm as to be considered thermal. In 
order to present a convenient classification, the mineral waters of 
Maine will be arranged, according to the prevailing ingredient, 
into these classes : 

1. Sulphureous, 2. Chalybeate. 3. Saline, 

1. SULPHUBEOUS SpBINOS. 

These are at once recognized by the peculiar odor of one of their 
constituents, sulphydric acid, or, as it is sometimes caUed, sul- 
phuretted hydrogen. The odor is that attending the decomposi- 
tion of certain organic substances — egga, for instance. The water 
commonly holds in solution certain salts of iron and alumina, but 
the medicinal efficacy depends entirely upon the sulphydric acid. 
The use of such waters is indicated where a direct influence upon 
the cutaneeus system is desired. In many chronic skin diseases, 
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the water used externallj and internally often produces marked 
effects ; and good results have been noticed by Dr. Armstrong in 
the treatment of chronic .rheumatism and gout."^ This is not the 
place to notice, at length, the medicinal properties of mineral 
springs, but it has been thought best to allude to those affections 
in which their use is indicated. 

The celebrated " Togus Springs '^ near Augusta may be assigned 
to this class. I sincerely regret that no facts concerning this water 
have been placed in my hands, but I hope that a full analysis will 
soon be made, or, at least, that previous analyses may be pub- 
lished.f This, at least, is known — ^that Mr. Beals has, by his 
enterprise, rendered Togus a most favorite resort for invalids and 
summer visitors. 

BeOiel Spring. 

This came to my notice during the present season while examin* 
ing the jiants of this highly interesting locality, It is situated 
near the hill called " Sparrowhawk,'^ and derives its sulphuretted 
hydrogen from a bed of decomposing pyrites in the vicinity. The 
odor is quite marked and noticeable at some distance from the 
spring. The temperature of the water on the 13th of June was 
42 degrees Fahrenheit. Its taste indicates the presence of sulphate 
of iron. It was impossible for me to transport a sufficient quantity 
of this water for a prolonged and careful examination. From the 
small amount I procured at the spring, and retained in a sealed 
bottle until this autumn, it was ascertained that there was ^esent 
nearly nine cubic inches of sulphuretted hydrogen in one hundred 
inches of water. The percentage of sulphate of iron was very 
small, but gave to the water a distinctly astringent taste. 

New Limerick Spring, 

I have lately received information concerning a sulphureous 
apring found in New Limerick, Aroostook Oounty. No specimen 
of the water has yet been received by me, but I have no hesitation 
in oonsidering it to be a strong solution of sulphuretted hydrogen. 

* Dr. J. .^Lrmstroiig, ae quoted by Pereira, Mat. Med., Vol. 1, pp. SOS-O. 
t It is my impression that the lamented Professor CleaTeland analyzed the water 
of this spring. 



in BOAiBD Of AmmnmBJL 

W09i Swfield Spring. 

This spring occurs in a meadow nearly two mfles from fhe vll- 
lag^i and is indeed a remarkable water. Not only is the water 
very thoroughly impregnated with the odor of sulphuretted hydro- 
gen, but the sulphur deposit noticed so often in laboratories was 
noticed at this spring. When water holds sulphuretted hydrogen 
in solution, there is often thrown down from it upon exposure 
to the air, a yellowish white powder, which is at once recognized 
to be sulphur. And so, around the sides of this spring, sulphur 
had been deposited. Temperature of the water, 44 degrees Fah- 
renheit. 

Having nothing in which to carry away a sufficient quantity of 
the "water, I am unable to give positively its composition. The 
percentage of iron held as a sulphate is exceedingly small, and the 
taste of the water, is consequentiy less unpleasant than that of 
many astringent chalybeate springs. It is sufficient to say that it 
is one of the best sulphqr-waters yet noticed in the StatAby any of 
the gentlemen attached to the Survey. If it were not in such an 
uninviting place (a marshy meadow at some distance frcnn any 
village), it would become a celebrated spring. As it is, it has 
considerable local reputation. 

Sulphcureous springs have been noticed at Sacoarappa, at Wells, 
and near the Katahdin Iron Works. 

2. Chaltbeatb Spbinos. 

Vanous mineral waters hold in solution carbonate and sulphate 
of iron. These are formed by the decomposition of iron pyrites, 
which is composed of two atoms of sulphur and one atom of iron. 
Occasionally we find in mineral waters the carbonate of the prot- 
oxide of iron. Upon exposure to the air, a portion of the carbonic 
acid escapes, and the iron is deposited as a protoxide, which speed* 
Uy becomes a sesqui-oxide upon union with more oxygen from the 
atmosphere. The same deposition of sesquioxide takes place 
when the waters are boiled, and by this simple test they can be 
distinguished fit)m those omitaining sulphate or chloride of iron. 
Springs, the water of which contains any of the salts of iron, are 
called diai^beaie, and may be usually known by a very distinct as* 
tringency. Around the sides of such springs, and upon twigs and 
leaves in the water, we find a deposit of peroxide of iron, which is 
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oolor 00 often noticed in encb eprings arises from the preaenee of 
gallic acid in the bark of wood fidUng into thi water ; the gallio 
acid and oxide of iron forming a dilute ink. 

Pereira, in his great work on Materia Medica, states that cha- 
lybeate waters are indicated in cases of debility, bat their use is 
eontrarindioated in febrile or infiammatory conditions of the sys- 
tem. Numerous springs of this character have been discovered 
in the State, and may be conveniently arranged into two classes, 
according to the acid which predominates in the water. This divis- 
ion into two classes, Carbonated Chalybeates and Sulphated Oha- 
lybeates, is, after all, quite arbitrary, because in many cases a 
sulphated water contains carbonic acid, while a carbonated water 
may hold in solution a sulphate of iron. 

Carbanaied Chalybeates, 
These are frequently met with in many parts of the State, and in 
nearly every instance I have also found sulphate of iron as well as 
carbonate of iron in solution. 

WiS9l JBefhd Spring. 
This is situated near the West Bethel Station at the base of a 
granite mountain called Anasaguntiaook. It has already become 
a place of considerable veeort for invalids and snmmer visitors. The 
qpring is not far from a ledge of pyritiferous mica schist, from the 
decomposition of which it procures its constituents. But a veiy 
mall qnantity of this water was examined by me, and with the 
following results : Temperature, June I8tb, 42 degrees Fahr. 

In 6,000 grs. there were found 5.92 grs. of dry salts. Free 
carbonic acid could not be determined after the lapse of time be- 
tween Jnne and Octobw, as the bottle of water was not carefolly 
tealed at the time it was procured. 

Oarbonateof Iron, • » ,• • 2.24 

Sulphate of Iron, • • • 

Sulphate of Alumina, 
Magnesia, - • • • • .10 

- Traces of Lime, . . • • .04 

5.18 gprs. 
The spring-water is dark colored from the trace of gaUate of iron 



2.23 

.a2* 
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present in it. In taste, it is not nnpleasantly astringent. The 
alumina in this water is not insufficient quantity to render it objec- 
tionable in diseasA of the heart. 

Fryeifurg Spring. 
This spring is on the fiurm of Mr. Hntchins in the western part 
of the town. When seen by Dr. Holmes and myself in July, it was 
covered with a thick film of peroxide of iron, and possessed a faintly 
astringent taste. 
Temperature of the water, July 8d, 1861, 43 degrees Fahr. 
Analysis gave these results : 

Carbonate of Iron, - - 2.10 

* 

Sulphate of Iron, - - 1.21 

Traces of Magnesia and Lime, .10 

3.41 grs. in 6,000 grs. 
The film of per-oxide of iron extends down for several rods from 
the source of the water, indicating that the amount of iron is by no 
means inconsiderable. So far as I am aware, no medical use has 
been made of this water. 

Upper 81. John. 
While walking along the west bank of this river near its Junction 
with Great Black River, my attention was attracted to a spring 
from which flowed water rendering the ground below thoroughly 
impregnated with per-oxide of iron. The water we found to be 
quite as strong as any noticed in other parts of the State, but its 
present inaccessibility forbids us from more than alluding to it as a 
carbonated chalybeate spring. 

Ebeme l^^ning. 
Water from this spring was handed to me by Mr. Houghton of 
the Survey. It comes from a locality well known to be ferruginous 
and it has attained a more than local reputation as a medicinal 
agent. 
Analysis of 6,000 grs. 

Carbonate of Iron, - • . . 5.62 

Sulphate of Iron, - - - • 1.28 

Sulphate of Lime and Alumina, - . - 2.01 

Traces of Magnesia, » • • .11 

S.91 grs. 
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The free carbonic acid in this water can noilife ikr'from fotir cubic 
inches in 100 cubic inches of water. 

Proin this analysis, it appears tiiat this water is a superior dia- 
lybeate, having free caxbonic acid, giving it a pleasant taste. 

Salphaied Ohaiybeaies. 

Several springs of this character have been noticed in various 
parts of the State, but they generally contain carbonic acid in solu- 
tion. I am inclined to consider the ' sulphated chalybeate springs 
containing more or less carbonic acid as more common than any 
others in the State. 

* NorOi Watetford Spring. 

Mr. Famum Jewett of the village of North Waterford very 
kindly accompanied Dr. Holmes and myself to this spring. This 
water has not only a decided astringent taste, but it produces a 
singulariy nauseating effect even in small draughts. The spring is 
on the bank of a body of water of some size, a mile or two north- 
west of the village, and is in a Ipcalily un&vorable in eveiy respect 
for rendering it a place of any resort. A pint of water was con- 
veyed away from this spring in a bottle which I was unable to seal 
for several days, so that my results of analysis must be considered 
as somewhat modified by loss of carbonic acid. 

Sulphate of Iron, - - 4.01 

Sulphate of Alumina, - 2.T3 

Sulphate of Soda, . . - .42 

Traces of Magnesia and Lime, .09 

T.25 grs. in 8,000 grs. 

Temperature of the water, July 15th, 3 o^clock P. M., 40 degrees 
Pahr. 

A little oxide of iron was detected around the edges of the spring 
and covering twigs and leaves which had fallen into the water. 

This spring has considerable local reputation, in cases of dyspep- 
sia and an»mia. ^ 

BeOiel Spring. 

This is near the village of Bethel Hill. It was shown to me by 
its discoverer, Capt. NatU. Chapman. It is a simple solution of 
sulphate of iron and sulphate of alumina. From its proximity to 

29 
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the Tillage, it is likely to attract the attention of those Bnnuner yis- 
itora who frequent this channing town. The water was examined 
after a heavy rain, and on this acconnt, no estimate of the amount 
of the earthy salts could be made with certainly. It can be with 
safety considered a fine, palatable, chalybeate water. The propor- 
Hon of alumina is quite small, and does not interfere with the direct 
tonic effect of the iron. 

There are very many other sulphated chalybeates which ought 
to be mentioned, but through lack of time and space I can make 
only a brief allusion to their localities, which are as follows : Gor- 
ham, Dixmont, Andover, N€|,wry, Biddeford, one of the islands in 
Portland harbor, Harpswell, Topsham, etc., etc. As far as my 
observation extends, each of these springs contain both 8ulp||pteof 
iron and a carbonate of the oxide of the same metal. • 



8. Sauhs Springs. 

This class is smaller than the other two, but certainly as impor- 
tant as either. 

Lubec Spring. 

One of the most interesting of these occurs at Lubec, near the 
head of South Bay. Not having been al^e to examine this water 
myself, I avail myself of the analysis made in 1886 by Dr. G. T. 
Jackson of Boston : 

1,000 grs. of the water yield 8.5 grs.; or in a standard pint of 
the water, 80.63 grs. 

100 grs. of this salt (dry,) gave, by analysis — 



Chloride of Sodium, • 


64.0 


Sulphate of Lime, 


8.6 


Chloride of Magnesium, 


20.2 


Sulphate of Soda, 


9.0 


Carbonate of Lime, - 


2.0 


Carbonate of Tron, 


.8 


Chloride of Calcium, a trace, 




Carbonic acid. 





99.6 leaving (as loss in analysis,) .4 gr. 
I do not know that any application has been made of this water 
as a remedial agent for either external or internal use. 
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' Scarboro* Spring. 

This is sitaated near a slight elevation on the east of the broad 
marsh, two miles from the coast line, but within reach of tide-water. 
From its possessing a taste more distinctly saline than sea-water, 
I was led to analyze it with the following results : 

10,000 grs. of the water gave 81.91 grs. of salt^ which were 
analyzed after desiccation. 

Chloride of Sodium, - - - 26.062 

Chloride of Potassium, - ^ . .521 

Chloride of Magnesium, - - - 2.121 

Sulphate of Magnesia, - • - 2.012 

Sulphate of Lime, ... 1.020 

% Bromide of Magnesium, a trace. 
Carbonate of Lime, a trace, 



81.728 
Loss, - - - . .182 



31.91 grs. 

MoMaapori Spring. 

Mr. Hitchcock visited, at the request of Capt. Moore, a saline 
spring in the west part of Machiasport. The only notes he recorded 
are concerning its location near the salt water line, and a conjecture 
that it is a magnesian spring. I am sorry that a portion of this 
water could not have been sent to the State Laboratory for analysis, 
as it wab thought by Mr. Hitchcock to be an unusually interesting 
spring. 

Mount Zircon Spring. 

This water does not properly come in this class of saline springs, 
but it has been thought best to describe it in this connection. The 
spring is one of remarkable clearness and purity. Through the 
water, there rise bubbles of common air which give to the spring 
the popular name of "boiling.'^ The spring is situated in Milton 
Plantation, Oxford Co. I have before me the results of an analysis 
of this water, conducted by that eminent chemist Dr. A. A. Hayes 
of Boston. We may receive his authority without question ; for 
in addition to great experience, he brings to his work a scrupulous 
careiiilness which renders the results of his investigations worthy 
of undoubted credence. 
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Mr. D. D. W. Abbotti the enterprising proprietor of the Bpring, 
^and the landlord of the comfortable Hotel within a few rods of the 
water, will excuse me for transcribing, in fnll, the results of Dr. 
Hayes analysis, . .^, ,. . , . . , 

''This water is colorless and transparent; it sparkles when agi- 
tated, and does not deposit any matter when it is boiled. Its action 
is alkaline, and the dry salts found in one standard g^on weigh 
only 2.043 grs., but in a moist state 4.2i5 grs. This water belongs 
to a class of waters almost pure, which act on the human system in 
consequence of the slight alkaline constituent, and thoi change of 
habit induced. It resembles the Ben Rhydding Water, Yorkshire, 
England. . ^ 

In a standard gallon the following salts are present, considered 
as dry: \ 

' Silicate of Potash, - - - 1.110 grains. 

Sulphate of Soda, - - - 0.400 " 

Chloride of Sodium, - - 0.100 " 

Orenate of Iron, - - - 0.310 " 

2.01 '' 
When crystalized, these weigh 4.215 grs. None of the more 
active bodies could be found dissolved, and the gaseous matter is 
Atmospheric Air in part and Nitrogen in part : no Carbonic Acid. 
Waters of this class do always affect the functions of the kidneys, 
in cases where the use of other water or food has induced derange- 
ment, and they have the character of 'lightness,' which allows 
large volumes to be drank fireely. The characteristic ingredient is 
the Silicate of Potash." 

One is at once struck with the great purity of this water. We 
read in Vol. I, of the Mat. Medica of Pereira, who quotes Sir Chas. 
Scudamore, that the Malvern Springs in England have the reputa- 
tion of being remarkably pure, containing only one-third of the solid 
matter found by Mr. Phillips in the Thames' Water at Chelsea. 
Mr. Phillips hfus recorded that he found 19.40 grs.^of solid matter 
in a standard gallon of the water of that river ; of course a third of 
this would give us over 6 grs. 
The Mt. Zircon water contains only 4 1-5 grs. in the gallon. 
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Poland /springs, 

A spring in Poland, mucbi resem'bUng the last in character, has 
lately attractc^d considerable attention from several cases of relief 
in diseases of the kidneys. It is stated hj many of our best author- 
ities in such diseases that pure water, or even water nearly pure, 
has a very beneficial effect in lithiasis and kindred derangements. 
Such water that of the Poland ^prin^ appears to be. It comes 
from a granitic soil, running 6ver*a siog^utar variety of granite, and 
is presented to us strikingly pure. 

An examination of this water failed to detect any substances dif- 
fering from those found by chemists previously analyzing it. A 
standard gillcin gives less than 3.12 grs. of salts containiiig water 
of erystalization. 

The salts are principally Silicates of Potash and Soda, resembling 
very remarkably those found in the water from Mt. Zircon. It can 
be safely recommended in all cases where a pure water is required. 

In concluding this hasly and veiy imperfect sketch, let me add a 
word in relation to the analysis of mineral waters. It is very doubt- 
fiil whether the substances we detect by reagents in the laboratory, 
exist in the same form in nature. Many of these basic substances 
are in chemical union with the same acid, and the work of estima- 
ting the amount of each salt must be done by computation from 
tables of chemical equivalents. I may be allowed to illustrate this 
by an example, at the risk of stating a fact well known to many who 
read this article : 

In a certain mineral water, after preliminary analysis, we detect 
a definite amount of Sulphuric Acid. Soon we discover fixed quan- 
tities of Soda and Magnesia. If we do not detect any other bases 
we take from a standard table of chemical equivalents the " com- 
bining numbers ^^ of Sulph. acid, of Soda and of Magnesia. This 
found, we can easily compute the amount of Sulphate of Soda and 
of Sulphate of Magnesia. It will be at once seen that different re- 
sults can be attained by different chemists in analyzing the same 
water, as each may have his own* viewB in relation to the real eoon- 
binations of the acids and the bases detected by them. During the 
present year, I have seen two analyses of a certain water in Maine, 
in which one chemist finds Silicate of Potash and Sulphate of Soda y 
another detected Sulphate of Potash, Sulphate of Soda, and free 
Silicic acid I It is not too much to say that, even with all the 
works yet published on this subject, not overiooking the remark- 
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able prize essay " Hydrotiinetrie/' the whole matter of waters con- 
taining mineral substances in solution, is still involved in much 
obscurity, and the action of such waters upon the system is still 
more obscure. 

Sea Water. 

The high tides at the eastern part of Maine afford excellent facil* 
ities for manufacturing salt, should the demand for this article and 
a diminished supply enhance its price. The salt obtained by direct 
evaporation of sea water contains various substances not found in 
commercial rock salt. A list of these substances and the propor- 
tion of them noticed in sea water is here given. The analyses 
are by Schweitzer and Laurens. 



Conatltnentfl (as Ibnnd by Sohwoiiier 


(as found by lAvrens in 


in the Engliflh Ghannel). 


the Mediterranean). 


Water, 


964.T48T2 


959.26 grs. 


Chloride of Sodium, 


27.05948 


27.22 


Chloride of Potassium, 


0.16552 


0.01 


Chloride of Magnesium, 


3.66658 


6.14 


Bromide of Magnesium, 


0.02929 




Sulphate of Magnesia, 


2.29578 


7.02 


Sulphate of Lime, 


1.40662 


0.15 


Carbonate of Lime, 


0.03301 


0.20 



1000. 1000. 

Balard found also iodine in the Mediterranean.'*' 

Thus we see that there is in sea-water an amount of pure salt 

not exceeding three per cent. The foreign substances altogether 

amount to one-half of one per cent. 

Marls. 

Two specimens of marls have been handed me ; one from Fre- 
mont, Aroostook County, the other from Canterbury, New Bpins* 
wick. The marl from Aroostook County occurs in extensive beds, 
which have been described by Mr. Hitchcock in his report. It is 
a white powder cohering into small lumps of a brittle character. 
Analysis of the marl g^ve the following results : 

* Pemra fiiat Med., vol. 1, p. 802. English edition. 
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Oarbooate of Lime, 


84.61 


Carbonate of Magnesia, 


.24 


Oxide of Iron, Pe, 0„ - 


2.12 


Organic matter of vegetable origin. 


- 2.08 


Clay and Silica, 


9.13 


Lobs by analysis. 


- 1.92 



100. 
The marl collected at Canterbury, in the province of New Brans- 
wick, is of a darker color, and contains more shells. In its other 
physical properties it does not differ from the Aroostook marl. 
Analysis of this gave the following results : 

Carbonate of Lim#, ... 82.12 

Carbonate of Magnesia, - - - .05 

Oxide of Iron, ... 1.52 

Vegetable organic matter, - - - 2.72 

Phosphate of lime, - - - .54 

Alumina, - , - - 8.61 

Sitica, - - - - 3.42 

Loss by waste, - , - - 1.02 

100. 

The amount of phosphate of lime in this marl, though very small, 
is yet sufficient (about eleven pounds to the ton) to enhance its 
value somewhat beyond that of a simple calcareous manure. 

The whitish substance covering the bottom of Burnt Meadow 
pond in Brownfield, is composed of the remains of fossil iniusori». 
It is found to be nearly pure Silica with a little Carbonate of Lime, 
and Alumina. 

Manufacture of Sulphur, 

It has been thought advisable to remind the people of this State 
that from the vast beds of iron pyrites occurring in various parts of 
Maine, we can easily obtain commercial sulphur, ^ould the home 
demand for it exceed the foreign supply. Iron pyrites is a bisul- 
phuret of iron, two atoms of sulphur uniting with one atom of iron. 
If heat be applied to the abpve compound, we obtain one atom of 
sulphur free from the iron. This fact renders it easy for ns to ob- 
tain sulphur in large quantities. 

The simple process given by Gmelin will be very briefly des- 
cribed. Pyrites is placed in a roughly-constructed oven which com- 
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munieateg with long tubes. Heat is now applied, an4 one atom of 
Bulphur is sublimed, fonning an incrustation in thes^ tubes. The 
same roasting oven will serve for an unlimited number of operations. 
American ingenuity will perhaps contrive a simpler and more effec- 
tive apparatus than even this. Therefore let us reix^ember that in 
Maine we can obtain in times of necessity a plentiful supply of this 
important ingredient of gunpowder. 

I feel constrained to add that the field work of the Survey closed 
in October, leaving me very little time to accomplish the labor of 
analyzing the specimens collected during the summer ; and this 
must be my excuse for any errors which may have escaped notice. 
As it is, various specimens still remain for examination. 

Yours, with high respect,* 

GEORGE L. GOOD ALE. 



Portland, Dec. 31, 1861 



Labo^tory of the Sttrvet, ) 



SUIKNILITIO BOByXT. 457 



CONCLUSION. 

I 
% 

Qor reports have now all been presented. During their preparer 
l^n, we have received many favors from different individuals, to 

whom we would here render our cordial thanks. We are under 

' ...■■' 

special obligations to the Portland Society of Natural History for 
the free use of their rooms, and the many courtesies extended us 
by its officers ; to Dr. W. Wood, the President; H. Willis, Esq., 
tbo Vice-President, and G. B. Fuller, Esq., the Cabinet Keeper. 
From the members of the Canadian Survey, particularly from E. 
3^1ings, Esq., Paleontologist ; from Dr. Dawson of Montreal, and 
T, E. Blackwell, Esq^ Acting Manager of the Grand Trunk Bail- 
"WWTi we have received many ^vors. 

In addition to those gentlemen which we named in the commence;- 
])^ent| of our reports as having rendered us good services during 
l^e prosecution of the Survey, we would also present our thanks 
to Dr. Josiah Prescott and F. B. Knowlton of Farmington, Dr. K. 
T. True and A* L. Burbank of Bethel, Famum Jewett of WatjB]> 
fordi D^. I. B. Bradley^ Hon. E. L. Osgood, and George B. Barrows, 
]^8q., of Fr^eburg, Isaac Spring, Esq., & Son, Brownfield ; John 
^Jjoulton, Esq., Porter; John Sogers of.Ritter^; Qen. 3.. ?• Strick- 
lw?Ld, Wheeler 8^^ Lynde^ and E. S. Ooe, Bangor ; J^ % Hardy of 
Brewer, and Hon. William C. Hammatt of Howland. 

We have used in this report the names of rivers, lakes, moun- 
tains, &c., which are adopted in Chace^s excellent map of the 
State. Our travels over the State have given us considerable 
knowld&ge of its geography, and we are confident that it excels 
even the county maps for accuracy. Our only regret is, that we 
could not have used it in our field work. 

We have prepared a geological map of Northern Maine upon the 
basis of Mr. Coolidge's township map of the State. Mr. Coolidge 
allowed us to transfer the topography of his map to another stone, 
to which we added the geological markings. 

The geological map of Maine, to which we referred upon page 
155, is now upon exhibition, with specimens of rocks of the State, 
which were collected during the past summer, at the State House. 
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Mr. Chace kindly famished us with an ancolored copy of his map, 
to which we added the colors to distinguish the rocks as well as 
we could. Its 2[eficiencies in representing the geological forma- 
tions of the State^ are numerous, as we colored only those portions 
of which we had some knowledge. It may be of some service in 
showing to all observers, that the geology of the State has not 
been thoroughly explored. If permitted, as we trust, to continue 
the Survey, we propose to publish, at the proper time, a number of 
copies of a geological map of this size. They would be valuable 
for the use of the government and various educational institutions. 

Should the work go on in all its departments, we expect to pre- 
sent such descriptions of the objects of Natural History in its sev- 
eral divisions of Geology, Mineralogy, Botany and Zoology, as 
would enable any persons in the State to understand them readily. 
We should endeavor to present such an account of our animals 
that any one, by answering a series of questions ; in other words, 
by consulting analytical tables given, would be quickly enabled to 
find the genus, species, distribution, and habits of that animal at its 
proper place in the Fauna. This system would enable students to 
analyze animals as readily as they can now analyze plants. Such 
a manual of Zoology is not now in existence. 

We respectfully invite all persons who feel any interest in the 
development of the Natural History and especially of the geologi- 
cal and mineralogical resources of the State, to aid the Survey by 
sending such facts as they may know — the results of such observar 
tions as they have made, or may make, and such specimens as they 
may be able to collect and feel willing to spare. Such contribu- 
tions from the people always add to the sum of knowledge and 
sometimes lead to valuable discoveries. 
BespectfuUy submitted. 

E. HOLMES, 

CHARLES H. HITOHOOOK. 
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EBBATA. 



Pktge 67, for Fucns yeniculosuB read FaoiM nodosus ; and for Faoos nodosns read 
FaeuB yesicaloBas. 

Page 108, lines 2 and 8 from the bottom, ibr one and a half mile, (7,920 ftet) 
read more than a mile high, (6,288 feet, Guyot.) 

Pages 114, line 25, 115, 116, 117 and 118, line one, for Ikgimobes read Ihsb- 



Page 118, line 26, for Centnros flayiyentxte, Stoaifuon, read Sphyrapious yaoins, 
Linn, 

Page 257, line 14 from bottom, Ibr Port read Post 

Page 246, line 10 from the bottom, fer Greenish sandstones read ArgiUaoeons 
limestones. 

Page 874, line 6, ibr nortut read noiaiut ; line 28, for Credicia read Pedicia. 

Page 875, line 18, for Odynenes read Odynerui. 

Page 876, last line, for and a fine Cidarea read Scototia affirmaria. 
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